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GENERAL CHARACTERISTICS 


General 


The C.P.U. GE 130 is an alphanumeric, digital and parallel 
processor for general use. It uses? 


decimal not signed arithmetics 
decimal packed and signed arithmetics 
binary arithmetics 
- change registers and operations related to them. 


It works on characters with 8 bits plus 1 odd parity bit. 
The memory has a maximum capacity of 32 768 positions. 
It can work with three channels for data tranefer toward 
the outside, eventually overlapping. 

It uses the interruption sequence. 

It is provided with 4 interface connectors for the connect~ 
ion with peripheral controllers, two of which are inte- 
grated and two standard. 

The operator communicates with the processor through an 
operator panel which is located on a separate cabinet. 
In the same cabinet there are also the maintenance panel 
and the board-tester. 

A power supply, sited in a separate wing, gives the volt 
ages required to make the C.P.U. and the connected peri- 
pheral units work. 

The structures were designed according to the SMN 
standard. 

The logic circuits consist of monolithic integrated cir 
cuits of the TTL type and of discrete components. 

The integrated circuits perform the NAND function and the 
NAOR (inverted And-or) function. 

For more details refer to the "SCM3 Circuital Standard" 
publication with code no. 4.571.1.001.0/A ‘i 

The GE 130 can be connected to all the peripheral subsy- 
stems of the 115/2. 

In addition, it is compatible with the 1145/2 C.P.U. from 
the functional and structural point of view. 
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Performances. 


The main characteristics are; 


- elementary cycle of 2 Pi 


= maximum memory capacity: 32 768 characters; 


packed and signed mltiplication and division done in 
hardware? 


operations with binary arithmetics; 


operationa with decimal, unpacked and without sign 
arithmetics; 


operations with packed and signed arithmetica; 


possibility to change the addressee given in the 
program instructions, through 8 change registers 
corresponding to 16 memory positions 
(addresses 240 through 255); 


operations on the change registers; 


three eventually overlapped working channels. 
Channel 1, besides being in condition to perform 
data transfers with peripheral units, is specialized 
for all internal calculation; threfore, an external 
operation using channel 1 stops the execution of 
internal calculations. 
Channels 2 and 3 can only perform data transfer ope= 
rations with peripheral units. 
For more details, refer to the logic for external 
instructions performance (see para. 2.7+)} 


- possibility to use the interruption sequence. 
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Options and alternatives 


The GE 130 C.P.U. is provided with the iran options 
and alternatives: 


= memory, capacity which can be sump lied in the following 
versions: 


8 192 positions UCE. 460 (115/3) 
12 288. positions” “2 UCE 461 (115{3-120) 
16 384 positions + | UCB 462 (115/3+120-130) : 


24°576 .positions _ UCE 463 (120' =. 130) 
32 768 positions UGE 464 (120 =. 130) 


~ connectors enabled. to program loading.. 
They can be two of the following connectors: 2, 3, 4; 


-- operating speed of the internal. operations. 
The cycle period can be of 2, 4, 6 us. 
UCE 468 (130), UCE 467 (120), UCB 466 (7115/3); 
= connectors enabled to intorruption. 
” Thoy oan be: 
“= none; (115/3 - 120 = 130) 
- comiectors 3 or 4 separately; ( 120 = 130). 
~ connectors 3 and 4; (120 - 130). 


~ hours counter for actual: Power-ON (VAR 360 3). 
It is enabled. by the’ STAND -BY key on the operator © 
+ panel.. 


The key is present; always fiited 


_ © In the 115/3 the porformances added with 
respect to the 115/2. are alvays inhibited. 


fTnese alternatives and. options, except those. planned for 
-the memory capacity and’ for the 2nd E.7.C, do not require 
the comection or disconnection of tho related circuits, 

but they require the simple insertion of jumper boarda. 
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1.4. Physical configuration 
Tha GE 130 C.P.U. consists of the following parts: 
= The CPU wing includes 


— timing logie 

~ registers logic 

- logic sequence matrix 

- logic of control and of data transfer with the 
peripherals 

- magnotic core memory 

- ventilation devices 


= Console cabinet including: 


~ operator panel. 

- maintenance panel 

- board tester 

~ Elaps:@ Time Counter (ETC) optional 


- Power supply wing including: 


~ SCR +20VDC Power Supply . 

- Switching Power Supply giving the voltages ~20VDC, 
+12VDC, +5VDC. 
In these P.D.S. the power supply is not described. 
Refer to publicaticn n° 4.409.1.001.0/A, GE 130 
Power Supply ~ Description. 
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1.4.1, - GE 130 layout — Plan view 


Power Supply wing 


CPU wing + MEM Elapsed Time (option) VAR 360 B 


Board Tester VAR 380 


Maintenance 


panal 


Operator panel 
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164.2¢ Ventilation device (VAR 321) 
The ventilation group is fitted in the base of the Central 
Frocessor. 
It consists of three Boxer 208 # 230V 50+60cycles fans 
assembled in a removable drawer. 
It is provided with a thermoswitch protection system. 
A heat dissipating resistance and thermoswitch assembly 
is mounted above each fan. iz 
If the fan stops, the heat generated by the resistor is 
not dissipated by the rotating fan. This causes the 
thermoswitch to act*, through which, within 7 minutes , 
I | the VAR 300 protection device is brought in to cut power. 
The VAR 300 is in the Fower Supply wing. 
The air flow yielded by every single fan must not de 
influenced by the other fans in order to allow the pro— 
tections interventions. 
For this reason, the air flow is split in two trunks. 
15. Electrical and environmental requirements 
1.5.1. AC power supply 
Two versions were planned: 
1. 3-phase 220 Volts 50 cycles power supply 
2. 3~phase 208 Volts 60 cycles power supply 
In both cases, HOG variations on the voltage are allowed. 
The frequency can vary from +0.5 to —1.5 cycles for the 
60 cycles power supply and +2 cycles for the 50 eveles 
power supply. 
1650 2 DBC power supply 
The power supply yields +20, -20, +12, +5 DC voltages 
and supplies the related overvoltage and overcurrent 
protections; for larger details refer to the Power 
Supply Description. 
F503 Temperature and humidit 
=~ Under normal conditions , the subsystem can work with z 
temperatures ranging fron 10 °C to 38 °C (50 °F to 3 
if 100 °F) with every relative humidity value ranging 3 
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from 20% to 80%. 

= In storing and shipping conditions, it can undergo 
temperatures ranging between -29 °C and +74 °C 
(=20 °F and 165 °F). 


Note: the temperature and humidity variations mst be 
such not to cause condensation. 


= For the other environment requirements refer to: 


“Common requirements to design CEISI products" 
No. 300140030. . 
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ENERAL PROGRAMMING CHARACTERISTICS 


Instructions list 
The GS 130 C.P.U. can perform the following instructions: 


Note: an asterisk labels the instructions present in the 
previous versions of: the Central Processor 

LR: Load Register 
STR : Store Register 
AMR : Add Memory to Register 
SMR. : Subtract Memory from Register 
CMR : Compare Memory to Register 
LA: Load Address 

* CMC -; Compare Characters 

* NC 3 And on Characters 

* OC : Or on Characters 

* XC - Exclusive Or on Characters 

* MVC : Move Characters 

* CMI : Compare Immediate 
NI: And Immediate 
™ +: Test under Mask 
OI : Or Immediate 

“XI 3 Exclusive Or Immediate 

* MVI : Move Immediate ; 

* SR: Search Right 

* SL  : Search Left 

* TR  : Translate 


* AD: Add Decimal 


* SD  : Subtract Decimal 
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Move. Quartets 
Compare Quartets 
Add Binary 
Subtract Binary 
Add Packed 
Subtract Packed 
Move Packed 
Compare Packed 
Maltiply Packed 
Divide Packed 
Pack 

Pack with Sign 


Unpack 

Unpack with Sign 

Eait 

Jump On Condition 

Jamp Return 

Jump on Switch 1 

Jump on Switch 2 

Jump on Internal Error 
Light On 

Light Off 

Diagnostic Instruction 
No Operation 

Inhibit Stop 

Enable’ Stop 


load Program Status Register 
Halt 


peripheral instruction 


ne peripheral instruction with indirect unit name. 
i “" 30004122 0/A 


sonr au so. 10 #0. 9 


GE 130 — P.D.S. 


1 aPpLic. conr. su ra. 11 70. 10 


Operation codes and instruction formats 


P format_instructions 


it. id 
ea 


Enable Stop 

Inhibit Stop 

Light Off. 

Light On 

No Operation 

Halt 

Diagnostic Instruction 


20202, PM format instructions 


Deserption 


Q R70 Jump Return 
a 0 Jump on Condition 
= Jump on Internal Error 
a Jump on Switch 2 
Jump on Switch 1 
Load Address 
Test under Mask 
Move Immediate 
And Immediate 
Compare Immediate 
Or Immediate 
Exclusive Or Immediate 
Peripheral Instruction 
(Indirect) 
Load Program Status 
Register 
Peripheral Instruction 


RRA RR AR 
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Quanteused PAS 
Descript: 
implicitly 


Store Register 

Load Register 

Compare Memory to 
Register 

Add Memory to Register 
Subtract Memory from 
Register’ 


PMM format instructions 


Quant.used 
2nd Chrt. implicitly Description 


Move Characters 
And on Characters 
Compare Characters 
Or on Characters 
Exclusive Or on 
Characters 
Unpack 
Search Right 
Pack 
Search Left 
Translate 
Edit 
Move Packed 
Compare Packed 
Add Packed 
Subtract Packed 
Multiply Packed 
Divide Packed 
Pack with Sign 
Unpack with Sign 
Move Quartets 
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Quant.used 
implicitly 


Compare Quartets 
Add Decimal 
Subtract Decimal 
Add Binary 
Subtract Binary 


Symbols useds 

- * indicates the instructions of the basic set 

- 0-9, A= F indicate hexadecimal quantities (in OP. 
end 2nd character) 

- R indicates the name of a register 

- Mis the mask of the jumps on condition 


- K indicates a character used as operand 
- U indicates a name of Peripheral Unit 


> - X indicates an unused character 

~ L indicates a length expressed with 8 bits 

- Q indicates that the instruction interests the qua 
litative 

~ R7 indicates that the instruction interests register 
No. Te 

NOTES: 

(1) It uses the qualitative, but it does not change it 


(2) Only the alternatives TPER (Channel 1) and SPER 
insert R7 
(3) In the basic set only M = F ia allowed. 
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Information structure 


Memory 


Every position (or "character" or “word") in memory, 
which has its own individual memory address, is made 
up of 8 information bits. 

The memory positions are numbered progressively start- 
ing from zero. The order number associated with a po~ - 
sition is called "address", and is expressed in binary 
form. 

A group of consecutive positions forms a memory "field". 
A Pield is defined by its length and by the address of 
its first position to the right or to the left. 

(In the figures a field is always represented with a 
series of characters, the most significant ones to the 
left with the lowest addresses. In a position the most 
meaningful bits are represented to the left.) 

All the memory positions are normally accessible by 
program; though, some are specialized for the following 
uses: 


a) change registers (they occupy addresses 240 = 255) 


») store used by the multiplication and division instruct 
ions (address 232 - 239) 


c) store for the name of the peripheral unit, used by 
the instruction PERI (address 224) 


a) zone used by the interruption mechanism (addresses 
768 = 775) 


©) two characters to the left of every zone used for the 
printing with an integrated Line printer. 


Data representation 


The operands or "fields written in memory have & 
variable length. The instructions refer to a field 
defining its address (equal to the last position to the 
left or to the right of the field itself) and its length, 
given in memory positions. 

In the instructions the length of a field is normally 
defined as the distance between the two extremes of the 
field, and not as the number of positions occupied (tha 
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distance between the extremes of a field is equal to the 
the number of position minus one). 
The length can be given: 


= by the content of the second instruction character; by 
varying from 0000 0000 to 1111 1111 it indicates the 
lengths from 1 to 256 characters; 


~ by the content of one of the two halves of the second. 
instruction character; by varying from 0000 to 1111 it 
gives the lengths from 1 to 16 characters; 


=~ implicitly: some instructions operate on fixed length 
fields (one or two or four characters depending on the 
instruction); 


~ by the content of the external sub-field. 


Some instructions act on operands defined in an shortened 
form, as the change registers. The operands on which the 
instructions act can be considered ast 


a) ~ Alphanumeric operands, inclusive of the unpacked 
decimal operands 


b) = Binary operands 
ce) ~ Decimal packed and signed operands 


2.3036 Alphanumeric operands 


An operand of this type consists of a sequence of "cha- 
racters", occupying each one a position of the field. 


Examplet 


A character is represented in the 8 bits of a position 
according to a "code". 

The length of the operands of this type is variable, but 
cannot be more than 256 characters for internal type 
instructions. 

The code to represent the data is normally, but not 
necessarily, the GECD given before. 

The decimal numbers form a special category of characters. 
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In the codes normally used, the decimal numbers are coded 
with a fixed configuration in the 4 most significant bits 
(called "zone") and with binary values configurations in 
the 4 less significant bits ("numerical part") correspond 
ing to the numbers. 

A sequence of characters of this type, with a length 
between 1 and 16 words, represents a decimal number in 
“ynpacked" form, suitable to be processed arithmetically 
by the instructions AD, SD, MVQ, CQ. 


The format is of the type: 


in which: 


n = Decimal number in pure binary code, from 0000 to 1001. 
The other combinations, if processed arithmetically, 
giveadefinite result and allow the instructions to 
be executed normally. 


z = Zone. Every combination is accepted as zone. Normal, 
ly the combination 0100 is used. 
The combination 1010 on the Less significant character 
can be used to indicate a negative sign. 


Instructions AD, SD, MVQ, CMQ consider the decimal unpack 
ed numbers as whole positive numbers, and do not use or 
ehange the zones. 

The PKS instruction interprets as a negative sign the 
combination 1010 in the zone of the last character to the 
right, and as apositive sign any other combination. 

The UPKS instruction always generates, on all the digits, 
the zone 0100. 


Binary operands 


The content of the fields reserved to operands of thia 
type is considered generally as a sequence of bits, used 
as such. The length of the binary operands can be variable, 
but cannot be above the 256 positions, 
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2.3.56 Decimal operands 


The operands of this type are represented in “packed" and 
"signed" forn, i-e. every memory position contains two 
decimal characters, and every operand contains a sign 
code in the right half less significant position. 


n = Decimal number, in pure binary code, from 0000 to 7001 
The other combinations, if processed arithmetically, 

i give a definite result and always allow the instructions 

; to terminate normally. ‘-. 


Sign. The values 1011 (hexadecimal B) and 1101 (hexa 
decimal D) are interpreted as negative sign. All the 
other combinations are interpreted as positive sign. 
When the operations generate a new sign, they always 
create the configuration 1100 (hexadecimal C) as po- 
ra) , sitive sign, and 1101 (hexadecimal D) as negative sign. 


The decimal operands may have a-variable length, but they 
must not be above the 16 memory positions. 

If L is the decimal field length, L + 1 ia the nunber of 
| menory positions occupied by the decimal operand, and the 
H number of digits of the operand is (2L + 1), always odd. 
These operands can be processed arithmetically with the 
instructions AP, SP, MVP, CMP, MP, DP. 
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Chang registers 


The instructions can operate on a certain number of 
"registers" in addition to the operands addressed as me 
mory field, These "registers" are specialized memory fields 
and may be addressed in an abbreviated form, 

They are eight, numbered from 0 to 7, and in the instruct 
ions they are indicated by groups of 4 bits, whose binary 
value can vary from 1000 to 1111. Their capacity is 
equal to 2 characters and their main application is that 
of change registers. 

The names of the registers, their codes and the memory 
positions occupied ares 


Decimal 240 | 242 244 246 248 250 
Address 241° | 243 | 245 | 247 | 249] 251 
Ort 


OOFO, 
OOF1 


Some instructions deposit in register '7, not explicitly 
calied, a result consisting of an address. 


The instructions 


Every program is made up of sequencial instructions. This 

means elementary operations pertaining to a standard in 

struction vocabulary, These are carried out automatically 

by the check and calculation devices of the Control Proces 
sor. ‘ 

Instructions are contained in the memory and may take on 

a length equal te 2, 4 or 6 positions each. 
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The different length depends on the number of memory 
fields to which the instruction itself refers. 

A particular code is present for each instruction 
which gives the type of operation (OP) and an 
auxiliary character, termed (C). 

In addition, there can be no field address, only one 
address or two depending on the format. 

The OP code (type of operation) occupies one memory po- 
sition, and specifies the following information: 


a) - Type of operation to be performed 
b) = Format of the instruction . 


The auxiliary character C occupies one position. The 
meaning and the function of the auxiliary character 
differs according to the typo of instruction: it oan 
indicate the length of the operands, or the registers to 
be used, or to further specify the type of operation. 
The addresses used in the instructions define the memory 
positions of the operands on which the instruction itself 
will be performed. 

In the two address format,the operands will be defined 
with the name of “first operand and "second operand", 
defined by the firat and second address respectively. 
Every address occupies two memory positions. ‘Two diffe- 
rent address etructures are possible, “absolute and 
"modified". Bit 15 of each address indicates the 
atructure of the address itself. If the bit value is 
one,the address is modified, if it is zero,the address 
is absolute. 
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If the letter M represents a modified address and A Tre 
presents an absolute address, we may say that: 


= There are two possible structures, A and M for single 
address instructions 


~ There are 4 possible structures, AA, AM, MA and MM 
for two address instructions. 


0 
15.14 87 0 


The content of the two positions specifying the address 
of the operand is used directly as the address of a posi 
tion, or of a memory field. ‘The 15 available bits can 
address up to 32 768 memory positions, with addresses 
from 0 to 32 767. 


Modified" address 


Te et a] 


15 14 13 12 11 


In this case, the content of the bita 14 through 12 of 
the first position of the address is interpreted as the 
name of one of the & change registers. 

The address of the operand is obtained adding to the 
content of the given register (considered es "basis" of 
the addressing) the value of the remaining 12 bits of 

the address. The sim is done on the length of the register 
(2 words), with the loss of the carry over beyond the 

end word. 


Invalid addresses 


Independently from the size, the memory operates on words 
written with consecutive addresses going from zero to 
M-=-1, if the words written are M, 
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Any access to words with a higher address, for internal 
or external operations, determines, when writing, the 
loss of information and, when reading, the reading of 
the fixed configuration 0000 0000, In both cases, any~ 
how, the signal of "Invalid address" is given and the 
machine stops. 


Note: All the programs, written for the previous 
versions of the Central Processor, which are not - 
using invalid addresses and do not take advantage 
of the storage address circularity, can work on 
the GE 130. 


The qualitative results 


Some instructions, beside operating on the data held 
either in memory or in the machine registers, also 
operate on two flip-flop (RIPO and DIVE) which give 

a "Qualitative result", 

The Qualitative Result consists of the presence of one 
of four alternatives, mutually exclusive, loaded at the 
end of the instructions (e.g. result of an arithmetic 
operation positive or negative or null or incorrect because 
of insufficient capacity of the result storing field. The 
meaning of the four possible results will be explained at 
every instruction. 

The Qualitative Result is normally used, examining it 
with Jump instructions, to create deviation from the nor 
mal program sequence. 

From the qualitative result point of view, FA04 and FAO5 
correspond respectively to RIPO and DIVE in the 4115/1 

and 115/2. 
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The external operations 


All external instructions used by previous GE 115 models 
are included and compatible with the present program 
organization of the GE 130. 

The compatibility is guaranteed for the programs written 
in compliance with the rules mentioned in the manuals for 
the central processor. 

The GE 130 has, when compared with previous Central Froces 
sors, a far greater possibility to operate on external in 
structions in overlap mode, 


2eTote Connectors 


For the connection to the peripheral units (P.U.), the 
GE 130 hae 4 connectors: two integrated (1 and 2) and two 
standard (3 and 4); the following controllers may be con 
nected to these connectors: 


- Connector 1 
- parallel printer (up to 600 lines per minute) inte- 


grated version or 
~ MB serial printer standard version. 


+ Connector 2 
=~ serial card reader (up to 600 cards per minute) 
integrated version 
magnetic characters document reader integrated 
version 
= Connector 3 
- any single or multiple controller with standard GE 100 
interface, or according to specificationa 300740110, or 


- a Multi Peripheral Adaptor, through which it ia 
possible to connect 4 different controllers, with a 
maximum of 64 peripheral units. 


Thies connector may be enabled to receive the interrupt 
signal, when the system is installed. 
- Connector 4 


It has the same performances of connector 3. In addition, FS 
in connection of the line controllers of the type 8 
Datanet 9, 10/11, 12 this connector allows the use of x 
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the device "permission to disconnect" (P.P.S. 300740210). 
Chennels 


The C.P.U. communicates with the controllera connected to 
the connectors, through three channels called 1, 2 and 3 
which are different for: 


— connectable connectors; 
— allowed overlapping; 
— maximum frequencies of characters exchange. 


The possible connections of a connector to a channel, 
which can be done through instructions ere: 


CONNECTORS 


() only the controller of the serial printer 
@ only the controller of the integrated printer 


Every channel can work connected to one connector at a 
time. 


Names_of the peripheral units 


Every peripheral unit has a name which is a 8 bit code. 
The names of the units depend on the connectors by means 
of which their controllers are connected at the moment 

of the installation, according to the following correspond 
ence: 
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Connector . Unit name 


11000000 
2 70000000 
3 OOXKAKXK 
4 O1XXXXRX 


The less significant bits may assume the following values, 
in the case of connectors 3 and 4: 


= for controllers directly connected to the connector 
they represent thecode of one of the 64 units of the 
controller; 


= for controllers connected through a Multi Peripheral 
Adaptor they represent in part (2 bits) the code of the 
controller within the Multi Peripheral Adaptor and 
in part (4 bite) the code of one of the 16 unite within 
the controller: 


connector of the Name of the unit 
Multi Peripheral (6 less significant 
Adaptor vit) 


1 OOXXXX 
2 O1XXXK 
3 AOXKXX 
4 11XXXK 


Within a multiple controller the units are numbered in 
progression, and in certain cases,the name can be assign 
ed by the operator. 


Priority 


A priority order has been fixed between the requests of 
characters exchange of the channels. 
It is: 


Channel Priority 


1 Top 

3 Medium 

2 minimum 
The priority of a channel has a considerable importance 
on the maximum characters exchange frequencies, when the 
work ia done with overlapping of several channels. 
The priority of a controller, and therefore of a connector 
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. Allowed overlappings 


- b) transfer of characters on channel 2; 
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depends on the priority of the channel to which it is 
associated. 


The operations described at points a, b and o below may 
be performed in overlap mode, Transfer frequency lini - 
tations are not considered. ; 
a) transfer of characters on channel 1 or intexnal cal- 
culation; : ' 


c) transfer of characters on channel 3. 


When operating on channel 1, internal calculations can 
not be overlapped to character transfers. 


It is possible to start channel 2 in a not overlapped way . 
with calculation, and channel 1 in such a way that the 
calculation is blecked up-to the end of operations on 
channel 1 and 2. In this way, using the software of the 

+, 115-1 or 115-2, the overlappings are reduced exactly to the 
ones of the 115~1 and 115-2, 


Instructions performance * 


A general internal instruction is performed in two 

distinot phases. 

In the first phase, called phase of, the characters form 

ing the instruction itself are read and interpreted. 

In the second phase, called phase & » the instruction is 
- actually carried out. . 

The external instructions are instead performed in three 

phases: 


_1) Phase o% similar to that ‘for internal instructions 
2) Phase y] general which interpreta and stores the 
subfield of the instruction 
3) Phase § of effective performance, 


Some types of external instructions donot have the phase 
B of effective performance. 
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Listing of all the operating times 


All the given times refer to a momory cycle of nominal 2, 


4,6 f* (respectivly for 130 ~ 120 — 115/3). 


115/3 

Instruction , (as) |. (us) 
Address indexing 8 8. 
LR, STR 28. 
AMR, SNR, CHR. 36 
LA. 2 20 
XC, NC, OC: *- | .18+18N 16412N" S 
cuc pe 18+18C . 164126 
MVC Z 18+12N 16+ 8 
CuI "42 24 16 
OL, NI, XI, TH | - 24 16 
MVI - 26 20 ia 
SR, SL 30+18¢ - 244126 18460 
TR 18+18N 464120 14468 
AD, SD, CHQ,NVQ, 
AB, SB ee 18418N 164123, 14tER 4 
AP, SP (without~ - : : 
complement) - 2041204 1646N4 ° 
Complementation. | , = 10+12N4 4r6Ny° 
WP... wri 20+ ON, | 1644N, 
csp : - 2O412N, °| 16460, 
pp a. - 10-80No+ 14-d0No+ 

8 . 154Q%4-N2 4 | 7704 -N2)e 


182N2 He) | SINAN 22) 
18-48No + 15-24N2 + 
T6QH —tig)+ | 381-2 )4} 
: 12612 (Nq-ty) | 63N2(N1-NZ 
PK 18+24N, 16+16N, 148i 4 


ype 


PKS : ad 1641604 14¢8N4 
UPK ’ 18+18N . 16412Ny 144604 ; 
UPKS ey - 16+ 8Ny 14+4N 4 \ 
57 18e18N, | 164120, 14+6N, 
Jc Pe re 10. | 
oR , 26. "7 20.h + 1° 14 { 
JSi, JS2,J1B AAG nd é 10 1 
LON,LOFP, NOP2,  ~ 2 ' 
INS,ENS | 10 “Boa 6 3 i 
LPSR a 24 16 N (ey 
Interruption - ~ 40 20 q | 
0) 
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3 number of words in the operands field 
number of words in the first operand field 
number of words in the second operand field 
3 number of words actually explored. 


* NOTE: These are average values, calculated assuming 
that multiplicand, miltiplier and quotient 
have digits with an average value equal to 


4.55 
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OFERATOR PANEL 


The operator panel includes the push=-buttons and the 
lights required by the operator to use the machine. 

Here below definitions are given for the functions of the 
keys, the meaning of the lights, and some operator ma= 
nouvres. 

The operator panel is mounted in cabinet separate from 
the Central Processor to which it is connected through 
cables. 

The following description considers the console as divided 
in different zonesfrom the functional point of view. 


Switching ON and OFF 

Key to switch the system OFF: it disconnects the whole 
system from the power supply. I+ has no associated 
lights, it is opaque, red and has nothing written on it. 


Yom: this key connects the system to the A.C. mains. 
It has no associated lights. 


D.C. ALERT = POWER OFF: this key switches off the Central 
Processor power supply and the power supply that produces 


the system centralized D.C. voltages. 
Two lights. are associated to the key: 


=a yellow (POWER OFF) light, indicating the presence of 
the A.C. voltage at the power supplies input in OFF 
conditions; 


-ared (D.C, ALERT) light, which is switched on with the 
POWER OFF light when the system is switched off for @ 


i 
malfunction (overtemperature, eto.).. A 


FOWER ON: with the system connected to the mains and no 
failures present (POWER OFF lit and DC ALERT out), the 
pushbutton POWER ON switches on both the CPU Power Supply 
and the centralized DC Power Supply. 

A yellow indicator show , when lit, ‘the machine ON condit 
ion. 


7 AEVIZION 
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STAND BY: it is a awitch with a blue light associated. 
It is always present but it is only enabled when the 
optional ETC is fitted.. 


- When the switch is not inserted the associated light 
is off. In this condition, the Start Key starts the 
machine operation, and the Counter advances until the 
machine is switched off or STAND BY ia pressed. ‘The 
ability to stop the counter, when the Central Processor 
stops (HALT light on), starting it again.at every START 
has been built in the machine, but it is not presently 
enabled. ‘ 


When the STAND BY switch is inserted, the associated 
light is on. In thie condition, the START key does not 
start the machine, and the Counter does not work. It is 
possible to unlock the Central Processor with a spe- 
cial key, in order to use it without advancing the 
Counter for performing maintenance operations. 


Signals 


MEM CHECK — INV ADD: it is a double red light: the 

upper part (MEM CHECK) signals the detection of a disparity 
error on data read from storage; the lower part (INV ADD) 
signals that a memory cycle has teen requested for a 
non-existing address. 


MAINT ON - LAMPS CHECK: MAINT ON is a red light, which is 
switched on when one of the switches of the maintenance 
panel * is in a position that does not allow the normal 
machine operation. The LAMPS CHECK key is associated to 
this light; this key lights all the lights of the console 
not enabled by keys, for testing purposes. 

This test must not be done during machine operation. 


Operation 


STEP-BY-STEP: this STEP-BY-STEP key enables the machine 
to execute the instructions step-by-step one for each 
pressure of the START key. 

The associated white light indicates that the switch is 
inserted. 
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During the step-by-step operation, the address and the | 


function cede of the instruction that will be performed 
next are displayed on the console. 
The switch may be tripped in the middle of a program run 


to induce the program to stop at the end of the instruc~ 
tion under way. 

The INS instruction inhibits the function of this switch. 
The function is enabled again by the ENS instruction or 
by the CLEAR key or by the STOC switch on the maintenance 
panel. 

CLEAR key: it stops the execution of all the operations 
under way in the subsystem, and resets all existing 
error conditions. 

It presets the Central Processor and the Peripheral Units 
in a well defined condition, irrespective. of the previous 
statuses, 

Thies is necessary espacially after an error of the type 
NEM CHECK or after the system has been switched. on. 

The first pressure of START after CLEAR causes the follow 
ing operations: 


a) if other switches are not inserted the execution of 


the program starts again; the address and the initial Ra 
conditions are forced at a fixed value (refer to 
paras 5.3022); 
b) if the LOAD awitch is inserted, the program loading 
is executed (refer to para. 5.3.). 


The operation 2) ia meaninglese if the storage content 
is unknown, such as after the machine has been switched 
on or after the machine was stopped with CLEAR during 
the program execution. 

No light indication is associated to the key. 


LOADI/LOAD2: the LOAD1/LOAD2 switch has associated a 
double white light indicating its position. It allows 
to select one between two peripheral units. enabled, 
during installation, for program loading. 


LOAD: the LOAD key prepares the execution of the program 
loading, i.e. the loading of an initial program block from 
peripheral unit and the starting of its execution. 
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The sequence of loading operations iss 


- CLEAR 


. + Preparation and selection of the required peripheral 
unit 


~ LOAD 
= START 


In the chapter dealing with program loading (5. 3.) the functions 
of the above mentioned operations are described in detail, 
No light is associated to the LOAD key. 


HALT = START: the START key starta the operations, The 
associated light (HALT), white, indicates that the machine 
has stopped, because of an HLT instruction; or because of 
the STEP-BY-STEP key, or through operations on Maintenance 
Panel. - 


SWITCH! and SWITCH2: These are two switches, whose 
positions can be tested by program (JS1, JS2 inetructions). 
The. associated lights indicate the switch - positions 

and are on when the conditions are at the legical value 
"4" (that causes the execution of jumps JS1 and JS2 re- 
spectively). 


OPER, CALL: it is a blue light, switched on by the 
program with the LON and LOLL instructions to call the 
operator. The light is switched off by the LOFF instruct 
ion or by the CLEAR key. 


Performance conditions 


Two rows of 16 bit. lamps display the content of the BO, 
FO registers and some machine conditions. 

With the machine in Halt condition and the Maintenance 
Panel switches in normal position, they show: 


Upper Row: the bit lamps give the addresa of the ist 
character of the instruction that will be 
executed next (ADD.REG., BO register). 


“* 30004122 0/A 


cor. su ro. 32 £0. 31 


GE 130 ~ P.D.5. 


1 APPLIC. cour.su ro. 33 ro. 32 


Lower How from left to rights 
- 4 dit lamps indicate the program conditions: 


~ first jump condition (OF, FAO4 signal) 

= second jump condition (NZ, FAOS signai) 

~ interrupt mask (IM, FAOS signal) 

~ jump instruction executed (JE, AVER signal) 


- 4.bit lamps indicate conditions concerning the 
external operations: 


t = interruption present (I, INTE signal)RINT 
' = channel 1 busy or CFU waiting (¢1, PUC1) 
= channel 2 busy (C2, PUC2) 
= channel 3 busy (C3, FUC3) 


- 8 bit lamps show the operation code of the instruction 
that will be executed next (OP.RE., FO register). 


COMP, 
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MAINTENANCE PANZL 


The Maintenance Fanel is located in the same cabinet of 
the Operator Panel and access is gained to it by lifting 
off the pressure mounted covering panel, 

Through the switch and rotary selector mounted on the 
panel, data may be introduced in memory or particular ma 
Chine registers. Configurations in registers and memory 
may be visualized and the execution of some operations can 
be modified or conditioned, 


Signals 


ROCO to ROO8 display the RO register 

S000 to SOC] display the SO register 

FAOO to FAQ3 display the first 4 bits of the FA register 
UR displays the URPE FF 

B1 to B4 display the selection of the 4 connectors 

SAOO to SAC] display the SA register 


Operation keys and switches 


PAPA — Switch - It causes the step-by-step execution of 
the microsequences of the Central Processor (after 
each step is performed), without interfering with 
the transfers from peripheral unit. 

START starts the execution of a step. 


Switch = It stops the timing after every cycle of 
the delay line. START starts the timing for a 
cycle. 


Switch - It disables the execution of the commends 
loading next Status, allowing to repeat the execu 
tion of a Status. 


Switch - It stops the machine when a jump condition 
is verified at the end of the reading of the Jump 
instruction. a 
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ACON = Switch = It stops the machine if the jump condition 
is not verified, at the end of the reading of the 
Jump instruction. 


STOC - Switch - It enables to stop the Contral Processor, 
“with the Step-By-Step Switch, evon if the 
Step-By-Step mode has bsen inhibited by the program. 


Ivar 


- Switch - It inhibits the stopping, should there be 
@ check orror in reading from memory or should 
the Memory be addressed at a non~oxisting addross. 


INCE = Switch — It inhibits the corroction.of the chock 
bit for the characters arriving from axternal units. 
When a forcing in storage is porformed from console. 
This switch causes AMO8 to be stored as an odd 
parity bit, inhibiting the goncration of the check 

for the charactor stored from switchos ANO7 to 00. 


SITE = Switch - When it is insortod, the Central Process 
or will not wait for the availability or the 
triggera from the oxteraal units, allowing the 
program to avolve normally., 

LAMPS = Switch ~ It. has threo: positions 


4.- OFF (normal position): all tho lanps of the main 
tenance panel ara off 
. 2 = ON: It powors the laaps above mentioned 
3 = DIAG: It powers the lamps above moutioned, sets 


the unit in diccaostio mode, and powers MAINT ON, 
= Switchoa ANOO shrough 15 cro usod either to locd 


or to visualize configuraticnus on the main machine 
_ Yegistors.., ‘ 
_ im Rotary switch, 
Used to load and/or visualise configurations in 
' main machine registers and memory. 
With machine stopped,the various positions of the 
switch give visual access to the various registers 
through BO as shown in the following list. 
This operation is possible by the fact that the 
Logic Sequence Matrix (LSM) is still receiving 
timings by the cycling delay line. 


When START is pressed, the MLS performs instead 
a forcing cycle in the rogistor under cxam through 
switches ANOO to 15. 
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Tne displays and the forcings peorforacd in function of 
tho various positions of the rotary siritch ero the 


followings 

Pos. 1 displays V4 or forces AN switches in V4 

Pos. 2 displays L3 or forces AK sees 

Pos. 3 displays V3 or forces AN 

Pos. 4 displaye RI-L2 or forcos’ 

Pose 5 displays V2 or forces AM cudtches ia V2 

Pos. 6 displays Li or forces AN cuitches ia Li 

Pos. 7 displays V1 or forces All awitehos in Vi 

Pos. 8 displays Vi ox forces AN switches in sterago fron 


+. the eddress 


v1 


onvord for tho waeio memory 
dispioys Vt ov rozds in memory. at tac V1 address 
with +1 count in-Vi. Tho revding from menory- ig 
-displaysd oa the bit loups of? RO. - 

displays PO; this is tho position for - normal 
operations - . 3 
displayc PO ez forces AM switchas ia PO 

no display occurs, the “stars forces the AN 
-suitchos in tho FI register oad in URPE 

a3 tho provious cno and Porces the AM switches 
in SO, Si. 

as tha previous ono and forces tno AN 
an FO 


Poue 9 


Poge10 


Pose li 
Pos. t2 


Pos. 13 


- Pos. 4 awitchos 


In positions 8, 12, 13 and 14 only tho avitchos AN00 to 
O7 ‘evo uncd, ‘ 

In position 8 tho Al08 ewitch ia used to force tha 
oheck bit (also not oorrset) to bo forccd'in memory if 
the INCE switch is incortad. 


435 


Switching on tho maintonzes  pancl 


When any ono of tho switehes is insorted or the rotary 
‘stitch is not in the normal . operative: pogition, tho 
MAIN? ON light on the operative panel’: switches on. 
- This occurs alse whoa tho boardtestcr pover supply is 
inserted. 
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Remote Control Ri, 


It is a rig employed to carry out functions on peripherals 
when it would be time consuming or impossible to utilize 
console commands. 

It houses and duplicates the following keys: CLEAR, START 
and STEP-BY-STEP. : 

It is connected with ample cable length to the console and 
has @ light incorporated to STEP-BY-STEP to denote its ac 
tivation. Under these conditions, the lamp” MAINT ON ., 
located on the Operator panel also lights. 

In these conditions, also the MAINT ON lamp of the operat- 
ing console switches on. 
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FUNCTIONAL DESCRIPTION 
The program paraneters ; 
The program performance consists of the reading, recogni- 

tion and subsequent execution of the instructions. 

The current instruction address and all the quantities 

which can condition its performance;form the "program 

status". 

During the program execution the status evolves: 

the address of the program is increased following the 

instructions performed in progression and is varied by 

carrying out branch instructions. 

Certain instructions and the interrupt process can change 
completely the program status. 

The program status is kept in various machine registers, 

called generally PSR (program status register). 

The PSR structure is the following: 


31 30 29 28 27 26 2524 2 * 
This representation is symbolic. 


Bit 29: consists of the FAO4 flip-flop content 
Bit 28: consists of the FAO5 flip-flop content 


Bit 24: consists of the FAQ6 flip-flop content. When it 
is at "1", interruptions are not considered. 


Address 


It is the address of the program being carried out. In 
other words, is the address of the OP word of the instruc 
tion which is to be performed and which is stored in PO register, 
This representation serves only to show how the PSR will 
be unloaded in the auxiliary memory zones OP SR and IP SR, 
detail which will be examined further on in the text. 
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5-162. The program run 


The program run is normally sequential in time, 

i.e. the interpretation of an instruction occurs as soon 
as the previous instruction is over or simultaneously to 
it in case of overlapping. 

The following cases are an exception to thie behaviour: 


a) during the instruction an interrupt is generated or 
acknowledged. In this case the interrupt is executed 
before interpreting the following instruction; 


b) The operator console "STEP-BY-STEP" switch is insert 
ed. 
The interpretation of every instruction is interrupted 
at the beginning, stopping the program performance; 
It starts again when START is pressed. 
The instruction is performed or an interruption which 
may be enabled maenwhile, is served. 
The switch “STEP-BY-STEP” is again checked at the 
beginning of the following instruction. There is also 
an HLT instruction, which causes an interruption inthe 
program run and can be considered as an 
instruction with an execution phase with an undefined 
length, which is finished by pressing START. 
‘The interruption due to the "STEP-BY-STEP" switch or 
to the HLT instruction, occurs after reading the 
function code of the instruction, with the program 
addresser still on the OP code of the instruction 
just read. The effect of the "STEP-BY-STEP" can be 
inhibited or enabled by program, through instructions 
INS and ENS. 


52s Interruption 


Salers Organization of the specialized storage zone 


The specialized storage zone includes two buffers used 
for the interruption performance. 


Agveston. 
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The buffers ares 


Decimal | Hexadecimal Name Description 
Addresa Address 


768771 | 0300 # 0303 “Original Program Status" 


712e775 | 0304 # 0307 “Interrupt Program 
Status" register 


The use of these two areas is explained in.the following 
paragraph. 


5.2.2. Interrupt procedure 


The interruption ia a discontinuation in the program 
performance, introduced between the end of an instruct 
ion and the beginning of the following one, with the 
following procedure: 


~ storage in memory, in the OPSR zone, of the content 
of the PSR status register; 


=~ PSR loading with the content of the IPSR zone; 
~ starting again of the program. 


5e2e30 Interrupt causes 


Only special standard peripheral subsystema can issue 

an interruption signal. 

During installation, the aubsysteme enabled to cause an 
interruption can be chosen: al] the others remain inacti 
ve from this point of view. 

The interruptions are felt and performed only if the 

bit 24 of PSR (FAO6) ia at the "O" value. Otherwise, they 
stay inactive. 


GE 130 - P.D.S. 


Pappu. conr, suv £0.43 £0. 


Notes 


When the machine is switched on, or after every clear, the 
interruption is not enabled. 

The program must perform an LPSR instruction, loading 

the interruption mask (bit 24 of the PSR) with the value 
"0" in order to enable the interruptions. 

The IPSR zone will always contain a bit 24 with value "i", 
in order to avoid that the machine be indefinitely 
captured in the interruption performance. 

Once the interruption has been served (thie will normally 
imply the performance of external instructions, eliminating 
the interruption condition), a LPSR instruction with 
address 768 (OPSR) will allow to re-start the performance 
of the interrupted program and to enable again the 
interruption conditions. 


Program Loading 


Initial loading of the program 


The initial loading of the program is obtained with the 
operation CLEAR ~ LOAD ~ START. 

Thie operation causes, when START is pressed, the follow 
ing operations: 


- Forcing in PSR of the quantity: 


; 
0. 0,X,%,0,0,0,1,0, ef : : M 191% t tere 2,2, err)ete 1% 


00: 


The created address is 0000. 


~- Selection of a peripheral unit of the system. 
During installation, two peripheral unite for program 
loading must be chosen among the three with the follow 
ing names: 


0000 0000 Standard connector (3) 
0100 0000 Standard connector (4) 
1000 0000 Integrated connector (2) 
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It is possible to choose one between the two units 
thus prepared positioning the operating console switch 
LOAD1/LOAD2 (The possible choices are: Gonn.2/Conn.3} 
Conn. 4/Conn.3; Conn.2/Conn.4)- 


Reading of a physical block of data, and their 
introduction in storage, according to increasing 
addresses, with packing, from the address 0000 onward, 
for a maximum length of 129 storage words. 


Starting the program performance, with the conditions 
and the address forced in PSR: bits 29 and 28 of the 
PSR (FA04 and FAO5) show the result of the external 
operation performed. 


5302 Starting the progrem again 


The program, whose heading is registered in storage at 
the address 0000, can be started again with the operation 
CLEAR ~ START. 

This operation causes: 


~ Forcing in PSR of the quantity: 


+0,0,X,X,0,0,0,110 Of0. 


hes ih cat asta tat at OR eh 


= Starting of the program run, 
5.303 Initial status of the machine 


Once, the machine has been switched on, or after an 
interruption in the program performance obtained with 
CLEAR, the storage and registers content can be consider 
ed as undefined. 

In particular, there can be characters with a wrong - 
parity. For this reason, the programs must avoid to use 
the registers and storage positions content, if some 
information have not been registered in them in advance. 
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Internal instructions 
General 
The GE 130 internal instructions can be divided in two 


well defined groups: 


1 =- basic instructions, equal to the ones of the previous 
version of the Central Processors; 


2 = additional instructions: packed and signed arithmetics, 
with miltiplication and division; operations on change 
registers; logic operations of immediate type. 

Basic set of internal instructions 


Decimal arithmetics 


All the decimal arithmetics instructions of the basic 
set operate on unpacked data and have a 2-address format: 


7 y ? 
oP Lt, 12 5] 12 

OP : type of operation 

ut : binary number indicating the length of the first 
operand, equal to L1+1 positions (from 1 to 16) 

L2. ¢ binary number indicating the length of the second 
operand, equal to L2+1 positions (from 1 to 16) 

T1 : address of the rightmost byte of the first operand 
{indexable or not) 

12: address of the rightmost byte of the second operand 


(indexable or not) 


Both operanda are detected through the address of their 
less significant position, and all the operations are 
performed position by position, from right to left. 

The operands are assumed to be positive integers, 

right aligned. 

Only the case L2 Sou haa practical interest: for 
L2 > 11 everything occurs as if L2 = 11. If Lt is 
greater than L2, it is assumed to increase to the left 
the second operand with all zeroes. 

The “zones" of the characters are not processed. 
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5e5e1e1. Add Decimal = AD 


The second operand is added to the first operand, and 
the sum is placed in the first operand location. : 
A possible carry-over to the left of the first operand 
is lost (overflow) « 5 : 
The zones of the first operand and the second operand 
are not altered. 


Qualitative Result: 


FAO4 =FAO5 
0 ° Sum is zero 
to) 4 Sum is different, from zero 
1 0 | Overflow = partial result equal to zero 
: em) Overflow = partial result different from zero 


5050102, Subtract Decimal — SD 


The second operand is subtracted from the first operand 
and the difference is placed in the first operand location. 
The zones of the first operand and the second operand are 
not altered. . 

If the result is negative, it is stored in complemented 
form (complemented to 10(L1+1)), 


Qualitative Result: 
FAO4 = FAOS 


fo) {0} Not possible 

fo) 1 Difference is less than zero (complemented) 
1, - 0 Difference is equal to zero ‘ 

1 4 Difference is greater than zero 


5.50103. Move Quartets — MVQ 


The content of the field, given as second operand,is moved 
to the field of the first operand, maintaining, though, 
unchanged the zones. Also the second operand is left un- 
changed by the operation. 
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Qualitative Result: 
PAO4 FAO5 


ie) ° Transferred operand equal to zero 

Oo. 1 Transferred operand different from zero 
1 ie) Not possible 

1 1 Not possible 


505.104, Compare Quartets ~ CMQ 


The first operand is compared with the second, not con- 
sidering the zones. Both operands are not altered. 

The result of the operation is only a qualitative result. 
Qualitative Result: 


FAO4 =PAO5. 


0 ° Not possible 

fe) 1 First operand smaller than the second 
1 ce) First operand equal to the second 

1 1 First operand greater than the second 


+ Sa5ete Binary arithmetics 


The binary arithmetics instructions have the 2—address 


formats 

' * 7 7 y 7 ' ‘ 

' oP H Li , Lz v yl ‘ Re . 

OP : type of operation 

i : binary number indicating the length of the first 


operand, equal to L1+1 positions (from 7 to 16) 


me 
Re 
” 


binary number indicating the length of the second 
operand, equal to L2+4 positions (from 1 to 16) 


| 
address of the rightmost byte of the first operand | 
a 


Hh 
= 
” 


{indexable or not) 
T2 3: address of the rightmost byte of the second operand 
. {indexable or not). 


Both operands are addressed by means of the eddress of 
their less significant position and all the operations 
are executed position by position, from right to left. 


We 
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The operands are assumed to be positive binary integers 
right aligned. 

For practical purposes, only the case L2 < Li is 
interesting: if L2 > L1 the instruction is executed as 
ifl@=, If L2 < L1, the operation is executed as 
if the second operand was prolonged to the left with 
all zero bits. 


50502010 Add Binary — AB 


The first operand is added to the second operand, and the 
sum is placed in the first operand location. The operation 
is performed with the loss of a possible carry-over beyond 
the length of the receiving field (overflow). 

The second operand is not altered. 


Qualitative Result: 
FAO4 FAQS 


° Sum is zero 

1 Sum is different from zero 

te) Overflow and partial result equal to zero 
1 


Overflow and partial result different from zero 


550202 Subtract Binary - SB 


The second operand is subtracted from the first operand 
and the sum ie placed in the firet operand location. 

If the result is negative it is stored in complemented 
form (complemented to 29(L1+1)), 

The second operand is not altered by the operation. 


Qualitative Result: 
PAO4 = FAOS 


° ° Not poseible 

° 1 Difference less than zero (complemented) 
1 oO Difference equal to zero 

1 1 Difference greater than zero 
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Alphanumeric instructions 


All these instructions have a 2-address format: 


2: 


type of operation 

binary number indicating a length equal to Li+i 
characters (from 1 to 256) 

address of the leftmost byte of the first operand 
(indexable or not) 

address of the leftmost byte of the second operand 
(indexable or not) 


This group includes the following instructions: Move, 
Compare, Translate, Format converajon, Edit and all 
logic operations. 

These instructions can operate on binary or alphanumeric 
datas 

The Auxiliary Character can contain, depending on the 
cases, the length of both the operands or only the length 
of the operand defining the termination of the operation. 
All these instructions are executed byte by byte, fron 
left to right. 

Both the operands are addressed by means of the address 
{11 and I2) of their most significant position. 


Move Characters = NVC 


The second operand is placed in the first operand location. 
The length of both the operands ie L+1 bytes. The 

second operand is not alterad. 

The fields may overlap: movement is from left to right 
through each field a byte at a time. 


Qualitative Results: it ia not interested. 
Compare Characters = CNC 
The operands contained in the two fields, both of L+? 


characters, are compared and are not altered by the 
operation. Comparison is purely binary. 


5-5.3-36 
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The indication of equality and difference has always a 
meaning between alphanumeric fields;the majority and 
minority relationship has ameaning only if the code which 
is used has an order of importance, i.e. it assigns 
binary configurations of higher order to the most 
significant characters in a comparison; the GECD code 
complies with this rule. 

The operation proceeds from left to right and ends as 
soon as in both fields an inequality is found: they aro 
explored totally only if the fields are equal or differ 
only in the rightmost byte. 


Qualitative Result: 
FAOQ4 FAO5 


ce] Not possible 

ce) First operand smaller than the second 
1 First operand equal to the second” 

1 First operand greater than the second 


Translate ~ TR 


The instruction uses the second operand as "table" for 
the transcoding. Every byte of the first operand is 
substituted by the content of a location of the table 
adding the binary value of the byte of the first operand 
to the addrees of the second operand. 

The operation proceeds from left to right, one byte ata time. 
The auxiliary character of the instruction indicates the 
length of the field to be transcoded, i.e. the first 
operand. The effective length of the second operand 
depends on the extension of the set of characters to 

be transcoded. The second operand is not altered. 

The address of the second operand must be an integer 
multiple of 256. 


Qualitative Result: it is not interested. 
Pack — PK 


The format of the second operand, considered as unpacked, 
is changed to packed and transferred to the field of the 
first operand. The first address indicates a field Ltl 
positions long, destined to receive the result. 
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The operation proceeds from left to right, and the result 
is obtained loading in a packed form the 2I+2 less signi. 


ficant halves of the characters of the second operand. 
The "zones", ise. the most significant halves of the 
characters, are not considered. The signs are not 
processed. 

The second operand is not altered. 


Qualitative Result: it is not interested. 


The format of the second operand, considered as packed, 
is changed to unpacked and transferred to the field of 
the first operand. The second operand is a field L+1 

positions long, which is not altered by the operation. 
The characters of the second operand are read from left [—1— 
to right; they are being expanded and each group of 4 

bits goes to occupy the less significant half of one of 
the 2L + 2 positions of the receiving field, completed 
in the most significant half by the pre-existing "zone" oO 
>| code. The signs are not processed. 


i 
505 ede5e Unpack = UPK | 


Qualitative Result: it ie not interested. 
5e5edebe Edit ~ EDT 


The first operand initially contains the pattern control 
ling the execution of the instruction. Subsequent to 

the operation, the operand is cancelled and replaced by 
the result. 

The second operand consists of one or more fields, norma], 
ly unpacked decimal, to be edited and is not altered. 

The auxiliary character of the instruction specifies the 
length of the pattern. The length of the second operand 
is implicitly defined by the pattern. 

The pattern characters belong to these classes? 


a) SST substitution character (code 00100000); 


>) TSZ character of substitution and zero suppression 
termination (code 00100001); 


¢) RSZ character of zero suppression start (code 00100010) 


a) INS insertion characters (any character different 
from the three previous ones). 
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It must be remembered that the first character of the 
pattern is used during operation performance as "fill 
character". 

The operation starts always in "zero suppression" 
conditions. 

The instruction proceeds from left to right, examining 
the characters of the pattern. 

Only when the examination of the pattern requires it, 
the decimal characters are considered, passing from one- 
to the other. 

The operation is performed in the following way: 


1. — Zero suppression condition 


If the pattern examination detects the presence of 

a SST character, the corresponding decimal character 
is examined. Should the numerical part of it be equal 
to zero, the pattern character is replaced by the 
fill character; in the opposite case (numerical part 
of the decimal number different from zero) the 
pattern character is substituted with the decimal 
character and the zero suppression condition is 
taken away. 

In both conditions, the operation prepares itself to 
act on the following character of the field to be 
edited. 

If a character TSZ is detected, the pattern character 
is always replaced with the decimal character, and 
the zero suppression condition is anyhow eliminated. 
If in the pattern a character RSZ or INS is detected, 
it commands the substitution with a fill character, 
without advancing the decimal field pointer. 


No zero suppression condition 


The TSZ and SST characters both command the substi 
tute operation, no matter what is the value of the 
corresponding decimal character. This last one there 
fore always replaces in the pattern field the TSZ 
or SST character, while the pointer of the field to 
be edited moves forward of one position. 

The insertion characters are left unchanged in the 
pattern field, so that they show in the result. In 
this case, the pointer of the decimal field does 

not proceed. 
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Should a character RSZ be detected, it causes the 
resetting of the zero suppression Condition, and 
its replacement with the fill character. 

Also in this case, the pointer of the field to be 


edited does not proceed. 
Qualitative Result: 
FAQ4 = FAO5 


0 i) Not possible 

0 1 Not possible 

a a2 Qperation ended in zero suppression condition 

4 + Dperation endedin no vero suppression condition 


Exclusive OR on Characters — XC 


The instruction works bit by bit on the content of the 
two fields, performing the "exclusive or". The 
auxiliary character of the instruction indicates, with 
the usual rules, the length of two operands. The result 
is recorded at the place of the first operand, while the 
second stays unchanged. The operation proceeds from left 
to right, position by position. 


Qualitative Result: 
FAO4 = FA05 


fo) ie) Not possible 

ce] 1 Not possible 

1 Qo Result equal to all zeroes 

1 1 Result different from all zeroes 


OR on Characters — 0C 
It operates ag the previous one, with the only difference 
that it operates the "OR* operation. 


Qualitative Result: it is not interested. 
AND_on Characters — NC 


This instruction works, too, as the two previous ones, 
with the only difference that it performs an “AND"™ opo- 
rations 


Qualitative Results it is not interested. 
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Research instruction 


The format is a 2-address format: 
7 
o ! 


type of operation 

binary number representing the length of the 
research field, equal to L1+1 memory pees ore 
(from 1 to 256) 

address of the research field, indexable or not. 
address of the research field, indexable or not. 


instructions allow to search for, in a memory field, 


a pre-fixed character ("model"). The character position 
is determined storing, as a result of the operation, an 
address in the change register with number 7 (1111): the 
address is the one of the memory position following, in 
the direction of the research, the one of the first 
character found equal to the model. 

In the case of research with negative result, the address 
stored ia the one of the character following the end of 
the research field, in the direction of. the research. 

The first address of the instruction always gives the 
research field, whose length is given, according to 
normal rules, by the auxiliary character. 

The second address refers to the character to be searched 
(mode1). 

Both the operands are unchanged. 


Search right - SR 


This instruction searches in the first operand for a 
character equal to the second operand, proceeding from 
left to right. The operation stops as soon as it finds 
a character equal to the model, or at the end of the 
field. The address I1 ia the one to the left. 


a7, 
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Qualitative Results 
FAOQ4 FAO5 ° 


- 0 O . ‘Not possible 

-0 1 Not possible ¢ 
1 _ 0° Search with negative result 
1. 1 Search with positive result 


Search Left — SL 


It operates as the previous one, with. the only. difference 
that it examines the search field moving from right to 
left. The address I1-is the one to the right. 


Qualitative Result: 
PAOS ‘FAQS ; 


{0} Not possible 

fe Not possible he 

4 Search with negative result 
4 Search with positive result 


Immediate instructions 


cowr. su ro. 55 ro. 54 


There are in this group the instructions with two 
operands, one of which is specified in direct form by 
the auxiliary character of the instruction itself. The 


is always of one character. ‘ 


_ Second operand is given through its address: its length 


The format of these instructions is therefore the one 


with one address. 
: 
- k 


3 type of operation 
: constant to be processéd 


address, indexable or not, of the memory character 


to be processed with K. 


** 30004122 0/A 
conn. su ro, 55 _ £0.54 
a 


GE 130 = P.D.8. 


1m apeue. conn sv 70, 56 20.55 
5+5+5e16 Compare Immediate — CMT 1 


The content K of the auxiliary character of the instruction, 
considered as a binary integer, is compared with the 

content of the storage position given by the address I1. a 
The result is only qualitative. 


Qualitative Result: 


FAO4 = =FAOS EE 
fe) ie) Not possible - 
te) 1 The storage character is smaller than the 

K constant (rea 
1 3) The storage character is equal to the K 

constant 
1 4 The storage character is greater than the 

K constant 


55 e5ece Move Immediate =| MVI 


—O The constant K contained in the auxiliary character of 
=, the instruction is recorded in storage, in the position 
specified by the 11 address. 


Qualitative Result: it is not interested. 


5.5.65 Jump instructions 


These instructions allow to interrupt the sequential 
performance of the program, in some cases conditioning 
the choice of the following instructions to the presence 
of certain conditions. 

The instruction auxiliary character contains in its most | | 
significant half the jump "mask", i.e. a code indicating 
the conditions to be tested to decide whether or not to 
perform the jump. The less significant half of the 
auxiliary character must contain the 0000 code. 

The format is with one address: 


: 

x3 : 

LL, 

& |g Hie : LU 
= 


REVISION 


S4z, 


sao. SeP.S. — GEL 


“30004122 0/A 


conn su ro. 56 0. 55 
TF 


GE 130 = P.D.S. 


Pappu. conn. su ro.57 70. 56 


oP type of operation 
M jump mask 
I address, indexable or not, of jump destination 


Jump_on Condition = JC 


The four bits of M give the couples of conditions of 
PAO4 and FAO5, which must be verified, in order to 
perform the jump. 

If more than one bit of Mis "1", the jump is performed 
when at least one of the corresponding conditions is 
verified. 

The correspondence between the bits of M and the couples 


of values of FAQ4 and FAO5S iss 
FAOS 


Qualitative Result: it is tested but not altered. 


Notes According to the given definition, if M = 0000, 
the jump never occurs; if M = 1111, the jump ia 
unconditioned. 


50506 02e Jump Return — JRT 


The four bits of M mst be all at "1". 

The instruction performs an unconditioned jump, which 
reserves at addresses 254 and 255 (Index register 7) 
the address of the subsequent instruction. 


Qualitative Result: it is not interested. 


Notes The JRT instruction described in para. 5.6.5.1+ 
is a generalization of thia one. 


Revision 
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5-5-6036 Jumps_on conditions — JS1, JS2, JIE 


These instructions are similar to the JC; the meaning 
of the mask is though different, as it does not examine 
the Qualitative Result, but other conditions: the 
internal error and the operator panel keys. 

The following values of the M mask are allowed. 


M = 1000 : jump on key 1 of operating panel (JS1) 

M = 0100 : jump on key 2 of operating panel (JS2) 

M = 0010 ¢: jump on internal error, annulling the 
error condition (JIE) 


Qualitative Result: it is not interested 


Note: the third instruction is used for diagnostic 
purposes; normally it is not used because the 
internal error condition stops the Central 
Processor operations. 


5e5eTe Various instructions 


This group includes the instructions which allow to 
stop the computer, to condition its stopping, etc. 
None of these instructions modifies the qualitative. 
They all have formats without addresses. 


' 

' 

' 
——— 


oP type of operation 
Cc binary configuration further specifying the 
type of operation. 


Halt instruction — HLT 


This instruction stops the machine and switches on the 
HALT light on the operator console. At the subsequent 
pressure of the START key, the machine starts again, 
performing the following instruction. 

The character C is not used and can have any value. 


nevision 
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No operation - NOP2 


This instruction causes no operation. 
The character C is not used, and can have any value. 


Light On - LON 
The performance of this instruction causes the awitching 


on of the console light "Operator Call". 
The character C must be 1000 0000. 


5+50T04s Light Off — LOFF 


The performance of this instruction causes the switching 
off of the console light "Operator call". 
The character C must be 0100 0000. 


55a Te Se Inhibit Stop - INS 


This instruction inhibits the "Step-by-step" key. In 
this case the machine can be stopped only from the 
maintenance console, or from the program. 

The character C must be equal to 0010 0000. 


550 Tebs Enable Stop — ENS 


This instruction enables again the "Step-by-step" key, 
inhibited by the INS instruction. 
The character C must be equal to 0007 0000. 


Additional internal instructions 


These inatructions can be used only if the corresponding 
option is enabled. 


Packed and signed decimal arithmetics 


The additional decimal instructions operate on packed and 
signed data, and all of them have a 2-adéress format. 
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type of operation 

bDinary number indicating the length of the first 
operand, equal to L1+1 characters (from 1 to 16) 
binary number indicating the length of the 

second operand, equal to L2+1 characters 

(from 1 to 16) 

addreas of the rightmost byte of the first operand, 
indexable or not 

address of the rightmost byte of the second operand, 
indexable or not 


Beth the operands are located through the address of 
their less significant position (11 and L2). ‘The 
processing starts from the less significant position, 
considering the sign first and subsequently the numbera:: 
the numbers are considered as integers and right aligned. 
The operands occupy a maximum of 16 storage positions 
each (corresponding +o 31 decimal digits plus the sign). 
All the operations are performed algebraically: the 
addition, subtraction, comparison and transfer are done 
position by position, from right to left, while the 
multiplication and division take directly the second 
operand from storage before starting the operation, 
transferring it in a specialized storage zone. 

Such a zone, at the addressea 232 through 239 (hexade- 
cimal OOE8 through O0EF) must not be used as operand, 

and is altered during operation. 

The operands with value zere and "minus" sign are used 
correctly; for the comparison they are equal to the ones 
with value zero and "plus" sign. 


Add Packed = AP 


The second operand is added to the first, and the 
obtained result is recorded in the field of this last one; 
the second operand stay unchanged. The sign of the 
result is the one of the first operand, should the signs 
of the two addends be equal or the absolute value of the 
first not be less than the second; in the opposite case, 
the sign is generated with one of the following confi- 
gurationsa: 


.€(1100) for the sign "4" 
D(1101) for the sign "=" 
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The length Li of the first operand must be greater or 
equal to L2; in the opposite case, an overflow signal 

is generated. This can occur also with L1 2 L2, if 

the result cannot be contained in the field of the first 
operand. 

Should L2 be less than Li, the necessary number of zeroes 
is added to the left of the second operand in order to 
perform the operation on all the length of the first 
operand. 

In case of overflow, the result is uncomplete. 


Qualitative Result: 
FA04 = FAO5 


Oo oO Overflow 

QO 41 Result less than zero 

1 (0) Result equal to zero 

1 1 Result greater than zero 


56.142, Subtract Packed ~ SP 


The second operand is subtracted from the first one, and 
the difference is recorded in the first operand field; 
the second operand stays unchanged. The operation 
proceeds in a way similar to the AP (and therefore the 
considerations made in the previous paragraph are still 
valid), with the exception for the processing of the sign, 
which is equal to the one of the first operand if the 

two operands have an opposite sign or if the first one 
has en absolute value not lower than the second one. 


Qualitative Result: 
FAQ4 — FAOS 


° ° Overflow - 

QO 1 Result less than zero 

4 fe} Result equal to zero 

1 1 Result greater than zero. 


5nbete3e Multiply Packed - MP 


The multiplication operation is performed; the first 
operand serves as multiplier, the second as multiplicand. 


Pr yee Kaauae 
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The result thus obtained is recorded in the same field 
of the first operand which is therefore destroyed, while 
the second operand is not modified. The length of this 
last one should not be over eight positions (equal to 

15 digits plus the sign) and must be less than the length 
of the multiplier. 

In the opposite case, an overflow occurs. The multiplier 
must contain at least L2+1 characters to the left of 
numbers equal to zero, otherwise an overflow condition 
occurs. In case of overflow, the operation is not per- 
formed. 

The multiplication is algebraic, and the sign of the 
result is generated in the standard configuratione 1100 
(+ sign) and 1101 (- sign), deducing it from the signs 
of the operands, according to the algebraic rules. 


Qualitative Result: 


FAO4  FAO5 


0 3) Overflow 
Result less than zero 


° 1 
1 oO Result equal to zéro 
1 1 Result greater than zero 


5.6.1.4. Divide Packed — DP 


The first operand is considered as dividend, the second 
as divider. The quotient and the remainder of the 
division are recorded in the dividend field: the quo~ 
tient is placed leftmost (L1 — L2 positions) the remain 
der is placed rightmost (L2+1 positions). The divider 
stays unchanged. 

In order not to have an overflow signal the following 
limits must be fulfilled: 


a) the length of the first operand must be greater than 
the one of the second operand (Lt 7 12) 


bv) the length of the divider must not be over eight 
positions (L2< 7) 


c) the value of the operands must be such to allow the 
depositing of the quotient in the (4 - L2) characters 
available 


the divider must be different from zero. 


"40004122 o/A 


conn su to, 62 #0. 61 


56010 5e 


5641.6. 


Gz 130 ~ P.D.5. 


APPLE. conr. su ro, 63 Fo. 


In case of overflow, the operation is not performed. 
The sign of the remainder is equal to the one of the 
dividend; the sign of the quotient is generated accord 
ing to the ones of the operands, according to the 
algebraic rules. 


Qualitative Result: 
FAO4 FAQS 


0 ie) Overflow 

° 1 Result less than zero 

1 Lo} Result equal to zero 

1 1 Result. greater than zero . 


Move Packed — MVP 


The second operand is transferred in the field of the 
first operand. If the field to be transferred has a 
length below the one of the destination field, the 
operand is completed to the left with not significant 
zeroes. An overflow indication occurs, if the 
condition L1 < L2 occurs. In this case the operation 
is performed, but it generates an incomplete result. 
The sign of the result is coincident with the one of 
the starting field; this last one stays unchanged. 


Qualitative Results 
FAO4 = PAO5 


° oO Overflow 

° 1 Operand lower than zero 

1 Lo} Operand equal to zera 

41 1 Operand greater than zero 


Compare Packed — CMP 


The two operands, not being altered, are compared alge 
braically; the result of the operation is only qualitati 
ve. For this comparison a positive zero and a negative 
zero are considered equal. It must be noted that the 
operation proceeds regularly no matter how the operands 
fields are arranged. 

An overflow indication occurs, when L1< 12. 
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Qualitative Result: 
FAO4 FAO5 


Qo 0 Overflow 

° 1 First operand smaller than the second 
1 fel First operand equal to the second 

1 4 First operand greater than the second 


Format_conversion instructions 


In this group there are the instructions for packing and 
expanding signed data, which transform unpacked numerical 
operands in packed operands and viceversa. 

The instructions of this type have 2 addresses: . 


type of operation 
binary number defining the length of the first 
operand, equal to Li+1 characters (from 1 to 
16 words) 
binary number defining the length of the second 
operand, equal to L2+1 characters (from 1 to 
16 words} 

11 address of the rightmost byte of the first 
operand, indexable or not 

12 address of the rightmost byte of the second 
operand, indexable or not 


The operands are located through the address of their 
rightmost position, and the operations proceed from 
right to left. 


Pack with Sign — PKS 


The second operand, considered as unpacked, is transfer 
red in the field of the first one, giving it a packed 

and signed format. The operation goes on writing the 
result word as soon as the sufficient information is read 
from the second operand, 
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Should L2 << 211, the first operand is completed to the 
left with non significant zeroes; If, to the contrary, 
L2 is greater than 2L1 the left digits of the second 
operand, which cannot be located in the field of the 
firet operand, are ignored. imme 
The packing interprets the combination 1010 in the "zone" 
of the first character to the right of the first operand 

i as a"—" sign and any other combination as a "+" sign. 
According to this rule it generates the sign of the 
packed result, fixing for the "+" sign the configuration 
4100 and for the "=" sign the configuration 1101. 


\ Qualitative result: 


iB 


PAO4 = FAOS, 
0 ce) Not possible 
0 1 Result less than zero lt 
1 oO Result equal to zero 
1 1 Result more than zero 
5.6.2.2 Unpack with Sign = UPKS x O 
> os 


The second operand, decimal, packed and signed is trasfer 
red in the field of the first one, giving it an unpacked 
format. 

For every result word to be generated only the information 
strictly required by the second operand is read; the 
result is then stored, and the reading of the second 
operand starts again. 

The second operand is a decimal field of (L2+1) positions 
which, therefore, contains (2L2+1) digits plus the sign. 
For this reason, if L1 is greater than 2L2, the first ope 
randis completed to the left with meaningless zeroes. 

If instead the L1 portion is smaller than 2L2, those digits 
tothe left of the first operand, that do not find place in 
the field of the first operand, are ignored. 

The unpacking always generates the 0100 zone, on all the digits, 


only leaving, in the qualitative, the information dealing 
with the sign and the value of the packed operand, 


Qualitative Result: 


FAO4 = =FAOS 
0 ° Not possible 
fe) 1 Decimal operand less than zero z 
4 0 Decimal operand equal to zero Ej i) 
‘P 1 1 Decimal operand more than zero : 
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5.6.30 Logical Instructions of Immediate type 


They are a complement to the instruction group of the 
type constant-memory of the basic mode and therefore 
present similar characteristics. They have a one 
address format. Of the two operands one is specified 
directly by the auxiliary character of the instruction, 
and the other is detected by the address. 


type of operation 

éonstant to be operated 

address, indexable or not, of the memory character 
to be operated with K. 


5.603016 OR Immediate — OL 


The OR between the constant K and the memory character 
addressed by I1 is performed bit by bit. The result is 
recorded in memory in the I1 position. 


Qualitative Result: it is not interested. 


AND Immediate - NI 


The instruction works as the previous one, with the 
only difference that it performs an "AND", 


Qualitative Result: it is not interested. 


Exclusive OR Immediate = XI 

It works as the vrevious ones, performing, though, the 
the “exclusive OR" operation. 

Qualitative Result: 

FAO4 FAO5 


Not possible 

Not possible 

Result equal to zero 
Result different from zero 
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Test under Mask - TM 


The instruction is completely similar to the NI, with the 
only difference that the result ie not written in 
memory, and the qualitative result is modified. The 
instruction is used to test the value of some bits of a 
word, signaling the case when some of those detected by 
the '1" of the K mask have a "1" value. 


Qualitative Result: 
PAOd FACS 


° Lo) Not possible 

° 4 Not possible 

4 0 Result equal to zero 
4 1 


Result different from zero 


Operations on Index Registers 


This group of instructions is used to operate directly 
on the Index Registers. They all have a 1 address 
format, and operate for lengths equal to 2 characters. 


re cae 


type of operation 

number of the index register, variable from 000 
to 117, on which to operate 

address, indexable or not, of the rightmost byte 
ef the second operand. 


All the operations proceed word by word, from right to 
left. ; 


Load Register — LD 


The content of the memory field, addressed by I1, is 
transferred to the N index register. 


Qualitative Result: it is not interested. 
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5.6.4.2. Ada Memory to Register + AUR 


The content of the memory field, addressed by I1, is 
added to the content of the N index register, and the 
result is recorded in this last register. The operation 
is performed considering the two operands as binary 
integers, and losing any possible carry over beyond the 
length of 16 bits (overflow). 


Qualitative Result: 
FAQ4 = PAOS 


o fe Result equal to zero 

° 1 Result different from zero 

1 ° Overflow and partial result equal to zero 

1 4 Overflow and partial result different from zero 


5-6-4636 Subtract Memory from Register - SYR 


It works as the previous one, with the only difference 
that a subtraction is performed and the result ia left 
in form complemented to 216, 


Qualitative Results 
FAO4 PAOS 


iv) 0 Not possible 

to) 1 Result smaller than zero (complemented) 
1 0) Result equal to zero 

1 1 Result greater than zero 


5.6.4.4. Compare Memory to Register — CMR 


The content of the N register ia compared with the 
mamory field at address I1; the operation gives a 
purely qualitative result, without altering the memory 
field nor the index register. 


Qualitative Result: 
FAO4 = FAO5 


0 ° Not possible 

° 1 Register smaller than memory 
1 ° Register equal to memory 

1 1 Register greater than memory 


WF 
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5604.56 Store Register - STR 
The content of the N register is transferred to the 
memory field with address I1. 
Qualitative Result: it is not interested. 
5.6.4.6. Load Address - LA 
The address I1 specified in the instruction is stored 
in the N register, after is has been modified by possible 
1 indexing operations. 
1! 
| Qualitative Result: it is not interested. 
5.6.5. Jump_instructions 
526.5. te Jump Return ~- JRT 
This instruction is a generalization of the one of the 
vasio set of instructions (refer to 5.5.6.2.) in which 
the use of values of M other than 1111 is allowed. oO 


It tests the various configurations of the qualitative 
exactly as the JC instructions (refer to 5.5.6.1.) and 
it jumps only in case of checked condition. 
It though deposits unconditionally the address of the 

subsequent instruction in register 7. . 

In particular, the instruction M ~ 0000 never performs 

the jump and it limits itself to the reservation of the 

address of the subsequent: instruction in register 7, 

before performing it. 


5605.25 Load Program Status Register — LPSR 


This instruction has the following formats 


OP : type of operation 

© ¢: not used character, with any value 

11: address, indexable or not, of the leftmost byte 

of the operand. 3 
1 oO 

Jone 3 
<p q 
tila LT 
& 
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The operand consists of 4 words, and its content is used 
to load the program status register (refer to 5.1. and 
52. )e 

The bits of the first word are used in the following 
way? 

05 s to load FAO4 

04 +: to load FAOS 

00 : to load FAQS, interruption mask 


second word is ignored, “as for the other bits of 
first word. 
last two words are used to load the program addreag 


Qualitative Result: FAQ4 and FAO5S are loaded with new 
values, as given in the previous 
description, 


5-6.6+ Diagnostic instruction = LOLL 


The auxiliary character C must be equal to 1000 0001. 
This instruction must be used only during diagnostic 
performance. Its effect is the one of increasing the 
eyole period of the Central Processor; it must be kept 
in mind that the operations, implying data transfer with 
peripherals, must occur always with a nominal cycle 
period. 

The increase in the machine cycle stops with a normal 
LOFF instruction or by pressing tha CLEAR push-button on 
the panel. The LOLL instruction switches on also the 
panel bit lamp “OPER.CALL", 


Compatibility with the 115/1 and 115/2 


Here below there is a list of the possible situations 
in which the fact of not complying with the limits 
(already indicated in the manuals) might cause the incom 
patibility of the programs with the 115/1 and 115/2, at 
the internal instructions level. 


- Use of undefined operation codes. 


- Use of C characters different from the ones defined, 
when there are some limits (jump instructions, various 
instructions). 
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~ Use of invalid addresses, or application of the memory 
‘circularity. (In particular, it must be noted the case 
of the instructions SR, SL, JRT which interest the 
fields at the margins of memory.) 


The programs complying with the rules mentioned work on 
the GE 130 as on the previous machines. 

A further incompatibility could be raised using a block 
above 129 characters for the program loading. 


1} 5.8.4. General 


There is a single external instruction (symbolic code PER) 
which allows to perform a1] the external operations given 
below. 

The PER instruction allows an alternative (symbolic 

code PERI), in which the wame of the peripheral unit to 
be selected is indicated in an indirect way. 

The external operations which can be programmed with the 
external instruction are: 


| 
5.8. External operations | 


.O 


a) SPER — Unload conditions of Channel 3. 


e) LPER -— Test availability of Channel, Connector and 
Peripheral Unit. 


The C.P.U., during the program performance, starts in 
sequence the external operations: they can afterwards 


continue autonomously, while the C.P.U. carries on 
with the program, 
If the operation started is a character transfer, the 
program performance is always delayed and in certain 
a 


a) IPER - Data Tranefer Start from or to Peripheral 

Unit 
’) CPER — Command sent to Peripheral Unit | 
c) EPER = Test Peripheral Unit condition 


cases completely interrupted. 

When the Peripheral Units are performing certain opera— 
tions, they are not in the condition of accepting the 
command to start some others, and send a signal of 


od, 3806128 F 


I. unit "busy" or "not available" (PEOO). 
x9) ; 
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The performance on an operation on a peripheral unit of 
a multiple controller may ormay not use the controller: 
in the first case all the peripheral units connected with 
the controller are "not available" (e.g.: tapes contro], 
ler in reading or recording) ; in the second case the 
other peripheral units of the controller are not 
influenced and can be “available” or "free? (e.g.: tape 
unit in re-wind). 

When data transfers occur in overlapping, the program 
may meet an external instruction in one of the following 
situations: 


- the channel selected by the instruction is busy for a 
transfer; 


- the selected peripheral unit, or another unit of the 
same controller, or another controller connected 
(through a MultiPeripheral Adapter) to the same con~ 
nector, are busy in a transfer. 


These conditions, which forbid to perform the instructions 
TPER, CPER, EPER, SPER are called “channel” or "connector" 


busy. 

A situation of the peripheral units will be given further 
on and a division will be made between "unavailability" 
and "out-of—service", in which because of an electric 
failure, or a mechanical inconvenience or the lack of 
voltages, the peripheral unit cannot perform correctly 
(and can be obliged to end irregularly) some operations. 
A third situation, separate from the other two, is the 
one of peripheral units in "manual", or "STAND BY": 

this situation occurs when an operator intervention is 
required on the peripheral unit before the unit itself 
ean continue the operations. The opposite situation, 
reset by the operator intervention, is called “automatic" 
or "OPERATE", The only relationship between the above 
mentioned conditions is the following: when an “out—of— 
service" occurs, it always makes the peripheral unit, 
the connector and the channel "available", and set the 
peripheral unit in “manual”. 

In normal conditions, a peripheral unit can switch to 
"manual" while it is “not available" and ends regularly 
the operation started, before being available to the 
operators 


Tr 
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External instruction — PER/PERI 


Format: 


OP 3s type of operation | 
C 8 auxiliary character = 
It ¢ address, indexable or not, of the leftmost byte 


of the memory zone which defines more the operation 
to be performed. 


OP = Type of operation 


“Distinguishes PER from PERI and from the other 
instructions. 


C = Auxiliary character 


In the case of PER it is the name of the peripheral unit 
to be selected. 

In the case of PERI it is any character, not used. 

In this case, the nane of the peripheral unit to be 
selected is taken from the memory word at the address 
224 (hexadecimal O0HO). 


11 ~ Addreas 
"11" addresses the first one of a group of characters 


(6 for the TPER and 2 for the other instructions), which 
specify completely the operation to be performed: 


11 


CPER, EPER, SPER, LPER + [ef] 


i 
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The Z character specifies the type of operation, some 
procedures to perform the operation itself, and the 
interested channel. 

The X character further specifies an operation, among the 
ones of a certain type. 

The fields Ll, II specify, in the case of TPER, the length 
and the address of the memory area interested to the 
transfer of data with the peripheral unit. 

For further details refer to the following description. 


5.8.3. Description of the external instruction 
518.3616 Elements common to all types of operations 


— The bits 03 and 00 of the Z character indicate the 
channel to be used, according the following code: 


Channel 1 


Channel 3 


Channel 2 not overlapped 
to Calculation 

Channel 2 overlapped to 
calculation 


- The distinction between two types of utilization of 
the channel 2 is meaningful only for the TPER 
instruction and refers to the performance of the 
transfer to be started. 

: The indication of the channel must be coherent with 
the one of the peripheral unit selected: channel 2 is 
reserved to the integrated parallel printer and reader; 
channels 1 and 3 cannot be used with the integrated 
parallel printer. 


If the selected channel or connector are busy, a TPER 
or CPER, EPER, SPER instruction cannot be performed 
immediately. 
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An automatic recycle is then done on an external instruc 
tion to generate a waiting period to phase-in the 
execution, This waiting period can be stopped by the 
occurrence of an enabled interruption. 

An LFER instruction, only issued to test the channel 

or connector busy condition, is not stopped by this 
condition, 


The bit 02 of the character Z is used to require a 
preliminary analysis of the availability of the 
selected peripheral unit. 
If the bit value is "1", the status of the peripheral 
unit is ignored and the instruction is performed with 
out taking it into account. 
If the bit value is “O", the instructions TPER, CPER, 
EPER block the C.P.U. in a waiting period similar 
to the one described above, until the unit is again 
available; the instruction LPER takes into account, in 
the generated qualitative, the availability of the 
peripheral unit, beside the availability of the 
channel and the connector. (@) 
+ 


5.8.4. TPER: Start data transfer from or to peripheral unit 
5.8.4.1. Start 


- A command is sent to the interested peripheral unit, 
in order to start the transfer of a certain number of 
characters from memory to an external medium or vice~ 
versa, after the possible period of waiting due to 
channel or connector busy or peripheral unit not 
available. 


It clears the indicator of “parity error in input" on 
the interested channel. 


A control on the acceptability of the command is 
performed by certain controllers with standard inter 
face. 

The result of this control is available for the program 
in the qualitative. 

The real transfer only starts if the command has been 
accepted. In the opposite case, the interruption ends 
with no characters exchange. ) 


y 777730008122 0/A 


er BGG Y OE preemie 3 ewe ai woe T8 ee 
? Tod, IaNE 


GE 130 = P.D.S. 


1 APPLIC. conn. su v0. 16 70. 15 


- If the transfer is inoverlap (Channel 2 overlapped or 
- Channel 3) the instruction ends when the transfer 
starts, and the program performance continues while 
the transfer is going on. 
If the transfer is not overlapped, the last character 
must be exchanged before passing to the following 
instruction. 


5.8.4.2, Performance 


— The transfer consists of the exchange of characters 
between C.P.U. and peripheral unit. In output the 
characters are read from memory and sent to the 
peripheral unit. In input, the characters sent from 
the peripheral unit are written in memory. The memory 
is then examined according to increasing or decreasing 
addresses, starting with the address (II) specified by 
the TPER operand. 


During the transfer in input, the C.P.U. performs an 
odd parity check on the characters received from 
peripheral unit (with the exception of the integrated 
reader), and causes, in the negative case, the "parity 
error in input" condition on the interested channel. 
This check is done also on the photodisc codes, received 
by the integrated printer during printing. 

The check is normally corrected before storing the data 
in memory. 


The controller and the peripheral unit interested to 
the transfer are then “occupied” and can stay in this 
condition for a certain period of time after the 
exchange of the last character (which to the contrary 
makes charmel and connector "available"). 

During this period the operation is completed (e.g. 3 
end of the performance of certain controls), or 
actually performed (e.g.: printing of the printer with 
wuffer). 


5.8.4.3. End 


- The end of the transfer occurs when at least one of the 
following conditions is present: 
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a) the length (LL + 1) specified in the instruction has 
been occupied; 


vb) the peripheral unit cends a signal of "end" (e.g.: 
end of block during tape reading), 


c) the peripheral unit switches to "out-of-servicet; 


a) the transfer on channel 1 interests one of the 
Datanets (working on connector 4) which sends the - 
"permission to disconnect” while the channel 2 is 
not busy. 


On channel 2 there is not the distinction between ends 
“a” and "b" in the qualitative result. 


The transfer gives a certain number of auxiliary inform 
ation, accessible by the program for subsequent 
processing; 


e) address subsequent to the one of the last character 
exchanged, in the chosen scanning direction of 
memory; 


f) reception of the "end" signal from peripheral unit 
{refer to point "b" above) simultaneous or not to 
another one of the end causes; 


g) parity error in input. 


On channel 1, the information "e" is directly unloaded 
in register 7 and the information "f" in the qualita- 
tive result, at the end of the operation, before por— 
forming the following instruction. 

The information "gt can be tested later with an EPER 
instruction. 

On channel 2, the information "e" and "£" are not 
generated, and "tg" can be tested with an EPER instruction. 
On channel 3, the three information stay, at the end 
of the transfer, in the machine registers and can be 
unloaded with the SPER instruction. 

After the SPER instruction, they are accessible as if 
the operation was performed on channel 1 (i.e. they 
are set respectively in register 7, in the qualitative 
result, and in the indicator of "parity error in input" 
of channel 1). 
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Gverlappings 


~ One TPER on channel 1 make always the C.P.U. wait for 
the exchange of the last character, before switching 
to the next instruction. 
If the TPER on channel 1 has been immediately preceded 
in the program by a TPER on channel 2, of the “over- 
lapped" type, the calculation starts again only when 
both transfers have been completed; this period of 
waiting has been included because of compatibility 
with the 115-1 and 2. 


One TPER on channel 2 can start a transfer both in an 
overlapped mode and in a not overlapped mode. This 

last possibility has been planned only for compatibility 
with the 115~1 and 2, as, after having started an 
overlapped operation on channel 1, any following EPER 
instruction concerning the same channel and peripheral 
unit is enough to cause the waiting for the end of the 
operation. 


A TPER on channel 3 starts always a transfer in over— 
lapping. After having performed it, and before per= 
performing any other instruction concerning the same 
channel (LPER excepted), the channel must be unloaded 
with a SPER instruction which waits for the end of the 
transfer (if this is not yet over) and makes the 
associated auxiliary information available. 

Any other instruction referring to channel] 3 would 
cause the loss of the auxiliary information. 


Input with packing on channel 1 


A command can be given on channel 1 for an input with 
packing. During this operation, every character received 
from peripheral unit is treated in the following way: 

its 4 most significant bits are eliminated and the 4 less 
significant bits of the two subsequent characters are 
packed to form a character to be recorded. in memory 

(the first character contributes to form the 4 most signi 
ficant bits; the second the other 4). 

If the peripheral unit interrupts the transfer after the 
reception of an odd nunber of characters, the last 
character is recorded in memory as it has been received. 
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The end on length from the Central Processor is issued 
when the 2(LL+1)th character is received from peripheral, 
when the packed (Ll+1)th memory character is conpleted. 


5.8.4.6. 


Specialized Datanet connection 


Because of the compatibility with the 115-1 and 2, the 
possibility to use on connector 4 the "permission to 
disconnect" of the Dataneta has been provided. 

When a transfer on channel 1 is performed through a 
Datanet connected on comector 4, the transfer can be 
1 ended in a special ways 

Some Datanets have in fact the possibility to store in 
a buffer a certain number of characters transferred on 
line; this allows the C.P.U. to disconnect itself for 
a short period of time from the Datanets, while the 
buffer is filled (during reception) or when is emptied 
(during transmission). 

The condition of "buffer full in reception" or "buffer 
empty in transmission" is signaled by the C.P.U. as 
“permission to disconnect itself” from transfer, and 


> causes the end of the transfer if the channel 2 is not 


busy. 
The C.P.U. is in this case disconnected from the Datanet 
connection, and has a certain period of time to perform 
gome operations, before being connected again through a 
TPER instruction. 

The new TPER will have to specify, as initial address (II), 
the one stored in register 7 at the end of the previous 
transfer phase. 

The C.P.U. can make a distinction of this situation from 
the one of normal end of transfer examining the qualita- 
tive result and the memory address reached. 

The C.P.U. will have also to examine, before being con— 
nected again, whether the previous transfer has determined 
an indication of "parity error in input", which would be 
destroyed by the new TPER. 


5.8.4.76 


Format _of the operand 


The opsrand of an external instruction of the type TPER 
has the following format: 
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-The meaning of the bits 03, 00 ia given in 5.8.3.1. 
The bit 02 is normally set to "0", to wait for the 
peripheral unit available. 

The other bits indicate: 


O Transfer in input 


BLt: 06 1 Transfer in output 


Bit 05 OQ Memory scanning for increasing addresses 
1 Memory scanning for decreasing addresses 


I 5 
Bit 04 nput with packing 


ce) 
1 Input without packing or output 


The input with packing is possible only on channel 1 
and cannot be overlapped with other external data 
transfer operations. 

On channel 2 only the printing operations on an 
integrated parallel printer and the reading operations 
on an integrated reader can be performed... 


X_character 


It has been sent to the peripheral unit, which inter 
prets it as a command. 

The list of the commands recognized: by the various 
peripheral units is mentioned in the manuale of the 
units themselves. 
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=~ LL and II characters 


The LL charactera indicate in binary the length of the 
transfer, minus 1. The exchange of data interests 
always a number of words not above (L141); such a limit 
may also not be reached if the operation ends before, 

. for reasons different from the length end. 

The II characters indicate the address, in an unindex 
able form, of the first memory word interested to the 
transfer. 

On channels 1 and 3, II may have any value, provided 
it is valid; LL may have any value, provided the defi 
ned memory field stays all in valid addresses. 

On channel 2, LL and IL have some limitations, accord 
ing on the integrated peripheral used: 


a) Integrated parallel printer 


The TPER is driven with Z = 0101 X001 (hexadecimal 
59 or 51), which means “output for increasing 
addresses, waiting, on channel 2", 
It must be II + K.256+2, with K = 0, 1, 2, eee 

LL = 159 


Note: The printing occurs always on the number of 
columns actually assembled on the printer, 
but the analysis of memory may interest an 
higher number of characters, up to a maximum 
of 160, 

For the compatibility between machines having 
a different number of columns of print it is 
advisable that the areas of print used be 
always of 160 characters, and the possible 
unused part to the right be filled in with 
"plank" characters (4, hexadecimal 50). 

The value LL = 159 is coerent with this 
approach, but in reality LL is not used. . 

The two characters to the left of the print 
area (addresses K.256 and K.256+1) are used 
to check the print, and their content is 
destroyed (i.e. brought to an undefined value) 
by. the execution of the print. 
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») Integrated card reader 
The TPER on channel 2 is driven, with Z = 0001 X001 
(hexadecimal 19 or 11), which means “input for 
increasing addresses, waiting, on channel 2", 
It mst be II = K.256+2 with K = 0, 1, 2, es 
LL .(- .79 for normal reading 
{- 159 for binary or mixed reading 


Note: The given value of LL is coerent with the 
fact that the reading interests always a 
whole card, but in reality LL is not used. 


ce) Integrated document reader 


The TPER on channel 2 is driven with Z = 0011 X001 
(hexadecimal 39 or 31), which means "input for 
decreasing addresses, waiting, on channel 2". 
It mst be II = K.256+N+1 with K = 0, 1, 2, se. 
LL = N-1 
if N (< 256) is the maximum number 
of characters on the documents read. 


Note: Refer to the notes sub previous point "b". 


5.8.4.8. Qualitative result and auxiliary information 


a) TPER on channel 1 
FAO4 PAO5 


Q 0 Command not accepted, operation not 
performed 

ce) Not possible 

1 Operation performed, and terminated 
without "end" from peripheral unit 
Operation performed, and terminated 
with end from peripheral unit. 


- The answer "command not accepted" is issued only by 
certain controllers with standard interface. 

- The operation unloads in register 7 the address 
subsequent to the one of the last character exchan 
ged, in the direction of the memory scanning fixed 
by the bit 05 of 2. 
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= It leaves always FAO4 = 1, FAO5 = 0 and does not 
issue any other information. The command is always 
accepted. 


ce) TPER on channel 3 


18 appue. 


b) TPER on channel 2 


FAOQ4 PAOS 
0 0 * Gommand not accepted, operation not 
performed 
° 1 Not possible 
1 0 Operation started 
1 1 Not possible 


5.8.5. CPER — Send command to peripheral unit 


58.5016 Performance 


= After a possible period of waiting, a command is issued 
to the interested peripheral unit. 


- It clears the indicator of “parity error in input" of 
the interested channel. 


= A control on the acceptability of the command is done 
by certain controllers with standard interface. 
The performance of the command occurs only if the 
command has been accepted. 
The result of this control can be addressed with an 
instruction EPER. 


- The instruction ends with the acceptance of the command 
from the péripheral unit. 
In certain cases the command performance is thus over. 
In others, the performance of the command employs the 
peripheral unit (with or without the related controller) 
for a certain period of time, while the C.P.U. goes on 
with the program. The peripheral unit sends then the 

signal of "unavailability". 
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528502 Format_of the operand 


The operand of an external instruction of the type CPER 
has the formats 


oT 


- 2 character 


71,0,0,0,0,X%,0,x 
{ ae 


O7 06 05 04 03 02 07 00 


The meaning of the bits 03, O00 is given in 5.8.3.1. 
The issue of a command is significant only on channel 
1 and 2 (not overlapped), therefore the 03 bit is 
always equal to "0". 

Bit 02 is normally set on "0", to ask to wait for peri 
pheral unit available. 

An exception is made for those peripherals which are 
able to perform several independent operations (e.g+s 
a printer with double paper trailer declares itself 
"not available!! if there is a paper movement on the 
first trailer, in order to stop a possible printing 
instruction; in these conditions, it can though accept 
regularly a paper movement command on the second 
trailer, which is issued setting on "1" the bit 02 of 
Z)- 


X_ character 


It is sent by the peripheral unit, which inteprets it 
as a command. The list of commands recognized by the 
different peripheral units is given on the manuals of 
the units themselves. 

The command must be coherent with the character 2 
preceding it, i.e. it must not mean, for the peripheral 
unit, the beginning of a transfer. 


ira, 
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Qualitative Result 


Tt is always FAO4 = 1, FAO5 = 0. 


EPER_= Check the peripheral unit condition 


Performance 


- It examines, after a possible period of waiting, a 
condition related with the interested peripheral unit. 
The result of the exam is given as a qualitative result. 


Every peripheral wit sends a certain number of signals, 
useful to the program to check its operations. 

Some of the signals have a standardized meaning: they 
are the ones of "availability", "out-of-service", 
“‘manual", “command not accepted", “charmel error", 
“external error". 

The other signals have a variable meaning depending on 
the type of peripheral unit. 


Format of the operand 


The operand of an external instruction of the EPER type 
has the format: 


07, 


- Z character 


ba | x x 
PTR thud ba oat Wed the 


OF 06 05 04 03 02 01 00 


The meaning of the bits 03, 00 is given in 5.8.3.1. 
The checking of the condition is possible only on 
channel 1 and 2 (not overlapped), therefore the bit 
03 ie always equal to "0". 
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The parity error in input on channel 3 must be 

‘ transferred, with a SPER instruction, on the.one of 
channel 1, in order to test it. 
The bit 02 may have a "O" or a "1" value: it must. 
be set to "0", specifying "wait" for peripheral unit 
available if the addressed peripheral unit has an ope 
ration under way, and if the condition to be examined 
can be addressed only at the end of the operation (e.g.2 
the check of the recording on tape, which issues the 
signal "external error”, ends only when the unit is 
again "available" efter a recording). 


X_character 


It specifies the condition to be addressed. 

Certain values of X test only one condition. Others 
perform the check if there is at least one out of a 
certain group of conditions. 

For further details refer to the Table of the values 
of X enclosed, and to the various manuals of the 
peripheral units. 


5.8.6.3. Qualitative result 


PAO4 FA05 


Not possible 
Not possible 
Condition absent 
Condition present 


5.8.7. SPER - Unloading of the channel conditions 


5G Tote Performance 


= The instruction, after a possible period of waiting, 
unloads the auxiliary information concerning the last 
transfer performed on channel 3, making them addressable 
by the program. 


Format_of the operand 


The operand of an external instruction of the SPER type 
has the formats 
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Ss Z character A 
It has the fixed value 1100 1100 {hexadecimal CC). 


- X character 


It has the fixed value 0100 0000 (hexadecimal 40). 


508.7036 Qualitative result and auxiliary information 


PAO4 PAOS 


° ° Not possible 

° 1 Not possible. 

1 ° Operation terminated without the "end" 
from peripheral unit 

1 1 Operation terminated with the "end" 
from peripheral unit 


- The operation unloads in register 7 the address sub- 
sequent to the one of the last character exchanged (on 
channel 3), in the scanning direction of memory. 


= The condition of “parity error in input" of channel 3 
is transferred in the corresponding indicator of 
channel 1. 

Note the analogy with the final conditions of the TPER 
on channel 1. 


5.8.8. LPER ~ Test the availability of the channel, connector, 
gnd peripheral unit 


5..8.8.16 Performance 


~ The instruction is used to test whether a transfer 
operation, started in overlapping, is over or not, 
avoiding the block that the other instructions under= 
go when they are issued with channel or connector busy. 
The instruction examines the conditions of channel and 
connector busy, of peripheral unit availability and 
issues a qualitative result. 
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5.8.8.2. Format of the operand 


The operand of an external instruction of the LPER type 
has the format: 


O7 


- Z character 


5 He PA | 
0,%,%,0,% 


OF 06 05 04 03 02 01 00 


The meaning of the bits 03, 00 is given in 5.8.3.1. 

4 LPER on channel 1 (which, as it does not work in 
overlapped, can never give the busy eignal to the 
C.P.U.) can be used to test the condition of connector 
busy, independently from the channel. 

Bit 02 may have a value "0" or "1%, 

In the first case, also the peripheral unit contributes 
to determine the answer “operation under way". 

In the second case, a possible condition of “unavaila 
bility" of the peripheral unit is ignored. 


- X character 
It has the fixed value 0000 0000, 


5.8.8.3. Qualitative Result 


FA04 FAO5 


Not possible 

Not possible 

No operation under way 
Operation under way 
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Compatibility with the 115/1 and 1145/2 


The described external instruction includes the same 
performances which are present in the instruction of the 
115/1 and 115/2 (*). 

In particular, the 115/1 and 115/2: 


= allow the indication of "Channel 3" in the TPER; 


- after a TPER overlapped on channel 2, always perform 
another one on channel 1, immediately subsequent in 
the program; 


- cannot perform the instructions SPER, LPER and the 
alternative PERI. 


The compatibility is ensured in the sense that the 
programs of the 115/1 and 115/2 written comply with 
all the rules given in the manuals, and can work in the 
same way on the GE 130. 


(*) Notes The 115/1 and 115/2 are different one from the 
other for some details, as far as the behavior 
in case of command rejection and the address— 
able external conditions are concerned. 

The GE 130, in these situations, behaves as 
the 115/2 (P.P.S. No, 300740450). 


5.10. Summary tables 


5.10.1 Values of the Z2 character 


The values are all hexadecimal. 

The first column gives the values which cause the testing 
of the Peripheral Unit availability; the second the 

values which avoid it. 

An asterisk distinguishes the operations which are 
possible on the 115/1 and 115/2. 

The values in square brackets are possible, but they 

are not useful for any peripheral unit existing at present. 
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1) Integrated parallel printer (channel 2) 


TPER with overlapping (printing) 
TPER without overlepping (printing) 
CPER 

EPER 

LPER 


Integrated card reader, used on channel 2 


TPER with overlapping (forward reading) 19 
FPER without overlapping (forward reading) 11 
CPER " Bt 
EPER C1 
LPER BI 


Integrated document reader, used on channel 2 (2) 


TPER with overlapping (reverse reading) 39 
TPER without overlapping (reverse reading) 31 
CPER 81 
EPER a] 
LPER a4) 


4) Operations on chamel 1 


(Standard controllers, integrated reader, serial 
printer on connector 1) (3) 


TPER forward reading with packing 
TPER reverse reading with packing 
TPER forward reading 

TPER reverse reading 

TPER forward recording 

TPER reverse recording 

CPER 

EPER 

LPER 


wee RE K KE RH E 


cs 
ES 
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5) Operations on channel 3 


(Standard controllers, integrated reader, eerial print 
er on connector 1) (3) 


TPER forward reading 18 Lic) I 
TPER reverse reading 38 Ge) 
PER forward recording 58 bd 
TPER reverse recording 78 fre) Ze 
SPER - © i 
IPER EB EC 

' 

[{ 

| Notes: | 
(1) Used only for the commands of the second trailer 


(2) Performance planned, but at present not used 


(3) For a given peripheral unit, normally only a part 
of the specified operations is significant. 
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510.2. Qualitative results - 


a) Internal instructions 


Result = 0 . 
Storage = K Storage > K 
Result = 0 Result ¥ 0 
Reg. = Storage |[Reg. > Storage 
Result = 0 and OV [Result ¥0 and OV 
Reault < 0 Result = 0 Result > O 
OPi £ OPp2 OP1 = OP2 OP1 > OP2 
Result = 0 Result 4.0 
Negative result |Positive result 
Negative result [Positive result 
Termination in {Termination not 
suppression in suppression 


Result = 0 
. [Result = 0 
Result = 0 - 
- OP1 = OP2 
Result = 0 Result = 0 and OV [Result #0 and OV 
=) Result = 0 Result > O 
Result = 0 Result «0 and OV {Result #0 and OV 
- Result = 0 Result > 0O 
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: FAO4 (OF) , FAO5 (NZ) 


TPER | Rejected 
Chan.1} command 

TPER 
Chan.2 


Termination with| _ Termination 
out external Ter] with external 
minate. 


ew! Terminate 
ee as ony | 
Rejected Operation 
command started 
a beads lee 
Con on 


Condition 
absent present 


Termination with} Termination 
out external Ter] with external 
ate 'erminate 
No operation Operation 
under way under way 
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DETAILED DESCRIPTION OF THE INTERNAL LOGIC 


Signal names 


The machine signals have names of 4 charactera plus an 
ending. 

The positive going signals have a numerical ending (1, 
2, 3, 4, eter)e 

The negative going signals have an alphabetical ending 
(4, B, C, D, etc.), refer to the example of the follow 
ing page (figure 4). 


** 30004122 0/A 


conn sure. 94 £0, 


Gz 130 - F.D.5. 
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(Set input) ALEES 


(Reset input) (Reset output) 


Fig. 4 - Signal name example 
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Signals location 


- The location of the most important signals is given 
during the description in the block logic drawing. 


- The indication may be in parentheses. 
Before the number of the chapter then the number of 
the interested box is given. 


- In the case of the FF an indication is given only for 
one of the boxes forming the FF itself. 


- The topographic location can be inexact as a consequen 
ce of the changes. 
In case of discrepancies, it is necessary to refer to 
the general index of the signals. 


” Interpretation of the instructions 


The program performance consists of the reading, recogni, 
tion and subsequent performance of the elementary 
instructions recorded in memory. 

The performance of a general instruction takesplace in 
two phases: 


a) phase & this phase reads from memory the characters 
forming the instruction with which the 
parts of the unit interested to the ef~ 
fective performance of the instruction 
are set; ¢ 


b) phase P the operations required for the performance 
of the instruction are done during this 


phase. 


.The performances of phases and f is done per 
forming with a suitable sequence a determined number 

of “states”. 

For status we intend a special configuration present 

at the input of the sequencial logic network of the 
sequence logic matrix (MLS). 

The course or sequence of the states required to perform 
phase o and B is described in the specific documen= 
tation. (Flow charts code 14023130). 
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Chapter 7 gives the description only of the sequences 
MP and DP; for the other refer to’ the above mentioned 


document. 
Por every status there are on the Plow charts: 


= the configuration present at the input to the MIS 
(on the upper left); 


= the significant operations performed; 
= the commands required for their performance; 


= the possible conditions for the issue of the individual 
commands. 


Logic for the timing and for the panel 


The FF interested to this logic are: 


= FF ASGA (023-5); it is set pressing "Clear" (ALEEB = 0) 
and it is reset when it is released (ALEE2 = 0), 


~ FF AVIA (023-9); it is set pressing "Stert* (AARTB = 0) 
and it is reset when it is released (AERTB = 0). 


FF AINI (023-1); it has the meaning of "Program Loading". 
It is set pressing “Load” (AOADB) and it is reset 
pressing "Clear" (ASGA1) or with the command CI39 which 
comes out in the EO status of the phase & « 


FP ALAM (023-11); 4+ commands the switching on of the 
“Operator call" lamp. 

It is set with CI87 issued by the LON and LOLL 
instructions. 

It is reset with C188 issued by the LOFF instruction 
or by pressing "Clear". 


FF PODE (024-13) when it is set it increases the Delay 
Line cycle of about 130 ns. 

It is set together with the FF ALAM, by the LOLL dia 
gnostic instruction (C187 L100). 

It is reset by CI88 issued by the LOFF instruction 

or by pressing "Clear", 


FF AVER (024-8) when it is set it has the meaning of 
“condition of jump verified". 

It is reset in the EO status of phase of together 
with the FF AINI, through the CI39 command. 


Agvision 
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It is set in the E6 status of phase O4 of the jump 
instructions (C138) only if the signal DC16 ("veri=- 
fied condition") is present. 


FP ARES (022-4); it allows the loading of 80 during 
the first one of the states 0/0 which are performed 
after starting the timing through the "Clear" switch. 
The configuration that is loaded is 8/0 (refer. to 
forcing status 14023130 fig. 6). 

The status 8/0 is the first one that is performed when 
"Start" is pressed after having pressed "Clear". 

It is set pressing "Clear". 

It is reset with the TI10 pulse concerning the first 
status 0/0 which is performed. 


FF ADIR (024-2); it disables the function of the "Step~ 
by-Step" key. 

It is set with the CI77 issued by the INS 

instruction. 

It is reset with the C178 issued by the ENS instruction 
or with "Clear". 


FF ACIC (022-14); it is the FF¥.of recyole of the Delay 
Line. 

Initially it is set by "Clear". 

After that it is set and reset cyolicly. 

The reset pulse is the T010, the normal setting pulse 
is the T090 if a LOLL instruction ‘has not been per 
formed (PODIB=1 022-23). 

In this case it is set by the TI05 with a delay of 
about 130 ns. Z 


FF ASTO (025-15) enables the reoycle of the Delay Line 
Af there are no stop conditions in timing. 

In fact, this FF is reset with the OR of the following 
conditions: insertion of switch PATE or presence of 
internal error or inexisting address. 

These last two reset ASTO only if the INAR switch is 
not inserted. 


FF ALTO (025-15) if set it stops the performance of 
the internal processing cycles (while the timing con 
times to cycle). 

It is reset when "Start" is pressed and released. 


GE 130 = P.D.S. 


9 appuc. coar. sv 70,99 ro. 98 


The possible set conditions are: 


~ AORE3=1 (025-13) signal arriving from the effective 
work timer (VAR 360), when the "Stand By" key ia 
pressed. 


CAGU7=1 (025-13) this signal is the OR of the "Clear" 
switch and of the internal error when the INAR switch 
is not inserted, 


C1891=1 (025-2) this command is issued, during the 
E2/E3 status of phase % , when an HLT instruction 
is performed or if the "Step-by-step" switch is 
inserted and enabled. 


ALS71=1 (025-1) this signal is issued after a work 
eycle of the C.P.U. (RETOG=0) in the following cases: 


~ the PAPA ewitch is inserted (AMICB=0) 


- the rotary switch is neither in normal position, 
nor in position 8 for recording in memory (ALSOA=0) 


ALS5A (025-7) this signal is generated during the E6 
status in the phase & of the jump instructions 
(C138) when: 


- the ACOV or ACON switches are inserted; 


~ the related condition be verified. 


Starting and recycling of the main timing 


The main timing is obtained through 4 Delay Line boards, 
(LIRI) with a delay of about 600 ns each. 

Every LIRI is driven from a GEMA circuit (pulses gar genera. 
tor) which generates a negative pulse with a period equal 
to about 160 ns. 

The pulses which pass through the LIRI are taken and 
powered with tapping circuits (CISP) which supply posi, 
tive pulses of 100 ns +104, 

The name of the pulses is of the Txxx type where xxx 
varies from 000 to 110 (refer to figure 5 on the follow 
ing page). ; 

The starting of the timing is obtained by means of the 
trailing edge of the ALDEA signal (022-15). 
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After the powering-on of the machine. the timing starts 
pressing the "Clear" switch. 

In fact, the pressure of "Clear (signal ASGA) causes 
the setting of the FF ACI21 (022-9) and AST21 (022-23). 
When the "Clear" switch is released, the FF ACCIC! 
(022-14) and ASTO1 (022.20) are set. 

ALDEA then passes to O and starts the timing that from 
this moment onward cycles automatically through the 
cyclic reset and set of the ACIC FF. 

The ACIC? FF is reset by the TO10 pulse and it is set 

by the T0901 with the condition PODIB = "1". 

PODI is the FF which stores the LOLL diagnostic 
instruction performance causing an increase of the cycle 
of about 130 ns. 

Infact, if PODIB is at "0" the recycling occurs with the 
pulse TIO5 instead of the TO90. - 
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The possible reasons for a stop of the timing act reset 
ting the FF ASTO. 
Here they are: 


a) ATEMB = 0 (022-17) insertion of the PATE switch; 


b) AST61 = 0 (022-16) is checked when there is an Internal 
Error (GEST1) after e memory reading (C0301) with a 
valid address (MEVA1) and with the INAR switch not 
inserted (AINAF); 


c) AST71 = 0 (022-22) is checked when an invalid memory 
position (INVAB = 0) is addressed with the INAR switch 
not inserted (AINAF = 1). 


The timing can be restarted through the "Start" switch 
or the "Clear" switch which actSsetting the FF ASTO 
through the signals AVIA and ASGA (022-26). 


6065 Sequence logic matrix (MLS) 


6.601. General 


The MLS is the device which establishes which operations 
must be performed by the processor for every work cycle. 
It consists of a logic network which supplies the com 
mands required to activate the various parts of the 
internal logic. 

The MLS is on its turn driven and conditioned by the 
following devices: 


a) FO register, which identifies the type of instruction 
. under way; 


b) SA register, which supplies the configuration of the 
status to be performed; 


c) PAOO-06 register which stores special variable con 
ditions; 


a) RO register which supplies special decodinga; 


e) FF URPE which stores the carry-overs of the arithme 
tical unit operations; 


£) various other machine signals which are not listed 
here as their importance is irrelevant (refer to 
IBD 140130690 fig. 8). 
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The commands act generally when they have a logic level 
aM, 

The commands are thus divided: 

~ COxx and Cixx are the commands which interest the 


performance of the internal instructions. 

These commands are generally timed in the suitable 
way, because of the fact that some operations may be 
performed twice within the same cycte (e.g. the 
operations of the counting network). 


The commands required to perform the operations of the 
i first part of the cycle are called of the tst phase 
| (normally they are the COxx commands). 

The commands performing the same operation in the 

second part of the cycle are called of the 2nd phase 

(normally they are the CIxx commands); 


~ CAxx are the commands after the timing, i.e. the 
“phased commands"; 


~ CExx are the commands related to the check of the data 
transfer with the peripheral units; 


4 ~ CUxx are the commands establishing the configuration 
of the future status which must be stored in the 
SO or SI registers. 


6.6.2, MLS_performance 


As the MLS consists of a combinatory logic whose detailed 
description at the individual signals level would be of 

no practical use, refer to the descriptions of the "Flow 
charts" No. 14023130 and the "Timing charts" No. 140241370. 
Here below there is a general explanation of the names 

of the signals composing the matrix. 


~ DOxx: decodings of the FO function register; 
= Dixx: decodings of the SA status ragister; 
= Dyxx, Déxx: decodings of various conditions; 
+ DIxx in AND with DOm give origin tos 
- Dixx or DAxx which in turn in AND with DUxr or Dexx 


form: 
u ~ ECxx, EDxx, Edxx which are the "calls" for the 
2] commands; should these calis be common to several 
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ay ‘commands, ‘they will assume Sage the following 
names: : 


‘= CMxx if related to future status Sommends} 
- CBxx if related to 1st phase commands; 
= CDxx if related to 2nd phase commands. | 


List of signals issued by the MIS 


In the list below the commands are grouped by logic 
function and in alphanumeric order. 


Commands to load the registers 


COMMENTS 


"* 30004122 0o/A 


conn. $v FO. 104 #0. 


GE 130 - P.D.S. 


1° APPLIC. conr. su ra. 105 ro. 104 


6.6.3.2. NO knot selection command 


PO —=No 
V1i—+No 
v2—~No 
v3 —=NO 

| v4—eno 
Li —=No 
12—+NO,, 
13 —»NO 

| FORC.--NO,, 
FORC.-+NO 


43 
A.M.—>NO 


RI aes 7 | 


Sez, rT 
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‘conn, su ro. 105 _ £0. 104 __ 


GE 130 = P.D.5. 


1 APPLIC. eowr, su £0,106 £0,105 


6.6.3.3. ¥O, BO, RO loading commands 


Thies command, beside start— 
ing the reading operation 
and the memory rigeneration, 
enables the setting of the 
Flip-Flop of INTERNAL ERROR 
and the RO loading, This 
command. prevails on the 
other RO loading commands 


The simultaneous absence of 
‘these 3 commands and of C030 
determines the clearing of RO 


Reset Int. 
“Error 


Enable set It is called in the B6 3&7 
of AVER, status of phase A by the 
status decoder. 


Reset AVER . It. resets the FF AINI & PUC1 too 
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6.6.3.4, Count and Arithmetical Unit commands 


COUNT MINUS Should the COUNT MINUS not be 
present, there is COUNT PLUS 


COUNT 00 Should both these commands be 
COUNT 04 } absent, BO is transferred. 


BLOCK 03 
BLOCK 07 
LociIces 

DEC, ~ AND 
SUBT. = ORE 


Set URPE and The content of URPU passes in 
URPU URPE at the beginning of every 
status, always when there ara 
not the set and reset commands. 
The reset command is prevail=- 
ing on the set commands. 
URPU is loaded with the carry 
over of the arithmetical unit 
(UA) every time there is a 
command of unloading of UA—»NI 
if it is a C.P.U. cycle. This 
command pravails on the set 
and reset. 


Reset URPE 
and URPU 


It does not process the most 
significant part. 


It does not process the less 
significant part. 
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626.3056 NI knot selection commands 


In the first phase the count- 
ing network output is always 
selected; in the second phase 
it is selected again only if 
there are not the commands 
corresponding to UA—=NI and 
RO—=NI. This last one prevails 
on all of them. 


It commands also BO rome Ae 


It commands also BO, ;—-U.A. 


SFE, 


je S.P-S. ~ cBIst - |" 30004122 0/A 
conr. su so. 108 «0. 107 


7 Cod. e910 F 


GB 130 — P.D.S. 


1 avec. . conr. su ro, 109 ro. 108 


6.6.3.6. Commands to set_and reset FF of condition 


OPERATION 1st PHASE | 2nd PHASE COMMENTS 


Set FIOO Reset prevails on set 
Set FIO1 


Set FIO2 PIO2 is used only by external 
d sequences 


Set FIO3 


Set FIO4 = 
RIPO 


Set FIO5 = 
DIVE 


Set FIO6 = 
MASC 


Set ADIR 
Reset ADIR 


Reset FIOO 
Reset FIO1 
Reset FIO2 
Reset FIO3 


Reset FI04 
= RIPO 


Reset FIO5 
= DIVE 


Reset FIO6 
= MASC 


Set ALAN 
Reset ALAM 
Set ALTO 
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(No10) 
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(Nott) 
4» NOO4 
(Not2) 
114%» N005 
(NO13) 
qu __N006 
(N04) 
4" —»NOOT 
(1015) 
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6.6.3.7» Commands to force in NO knot 


The commands of a single for— 
cing act on the ist and 2nd 

phase depending on the presen 

ce of C018 or C119. 


C018 in the 1st phase forces 
in NOOO - 07 


CI19 in the 2nd phase forces 
in NOO8 - 15 
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6.6.3.8. Commands for external operations 


OPERATION 1st PHASE ] 2nd PHASE COMMENTS 


RO——= RA 
RO——»RE 


Enable channel 


Bi Admits AEBE 
selection 


Reset 1/0 Resets the errors 


Enable the set 
of external 
error 


Enable the set 
of error 1 


Set 1/0 for 
CAN1, CAN2, CAN3 


Set VICU 


Issue TU101 

Issus TU201 

Issue TU301 

Issue TU103 

Issue TU203 

Issue TU303 

Iesue FIRU 

Loads buffer for CAN2 
End of print 


Enable reset It enables the reset of FF for 
RIAP the cycle attribution requests 


Reset select 
ion CAN3 


Wz. 
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6.6.3.9. Future states commands 


Set S000 prevails on 
Set 001 ‘ prevails on 
Set 5002 , prevails on 


Set 5003 prevails on 


Set . 5004 prevails on 
Set 8005 prevails on 


Set $006 - prevails on 


Set S007 e. prevails on 
Reset S000 prevails on 


Reset S001 prevails on 
Reset S002 prevails on 
Reset S003 2 f prevails on 
Reset S004 prevails on 
Reset S005 prevails on 
Reset S006 prevaila on 


Reset S007 prevails on 


reset prevails on 
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Cycle attribution logic 


General 


As it has already been mentioned, the MLS is the device 
which determines, for every cycle of the Delay Line, 
the operations which must be performed by the computer. 
Neglecting the special cases, and the ones due to the 
use of the maintenance panel, these operations may be: 


= operations concerning the performance of external 
instructions, or the start of external instructions; 


= operations concerning the data exchange between 
computer and peripheral units. 


Considering that: 


- the internal instructions can work in an overlapped 
mode with the external operations; 


= the external instructions concerning different channels 
can be performed in overlapped mode; 


- the use of a different operations sequence corresponds 
to every work channel; 


the priority of the various work channels is the 
following: 


jet channel 1 for external operations 
2nd channel 3 for external operations 
3rd channel 2 for external operations 
4th channel 1 for internal calculation; 


it is evident that there ia the necessity to establish, 
at the beginning of every cycle to which the work chan 
nel must be attributed, the cycle itself. 

The cycle attritution is established through a circuit 
which can be summarized as per fig. 6 in the next page. 
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Description of the asynchronous storage circuit 


The asynchronous storage circuit consists of the follow 
ing Fr: 


— RCOO (130-2) eyele request for CPU. 
It is reset with the CEt8 (enable RIAP reset) command 
while a cycle is performed for the CPU (RIUC=1). 
The CPU is thus waiting for the external triggers of 
command received. 
RCOO ig set by the clear signal (CACUPs0) with the 


signal of command received ty the peripheral unit - 
(RBIIi=1), with the insetion of the SITS key which 
frees the waitings (RAITI«1) and finally with the 
disselection of the channel 1 (PUC16=0)3 
~ RCO1 (129-4) cycle request for channel 1 
It i8 set with the OR of the cycle request triggers 
under way (RIVEF=1) is not over. 
It is set also when the SITE key is inserted {RAITI=1) 
during a transfer of channel 1 (RASI2=1 129-6). 
It is reset during the performance of a cycle of 
channel 1 (RES16=1) if the command Enable Reset RIAP 
LI 
RCO2 is reset during the performance of a cycle on 
channel 2 (RES26=1) if the command CE18 is issued or | 


(cE18) is issued or at the end of the transfer on 
channel 4 (RASI2=0); 


=~ RCO2 (129411) Cycle request from reader for channel 2 
It is set with the trigger LUO8 arriving from inte- 
grated reader or when the SITE key (RAITI=1) is 
inserted during the transfers of the reader with 
channel 2 (PC221=1, 119~14). 


relative to channel 1 (RAIO1, 129-1) if the instruction 

Note: the requests from printer do not act on RCO2 but 
are set in OR with RCO2 (RIMZA). 

at the end of the transfer (PC221=0); 

= RCO3 (129-18) cycle request for channel 3 
It is set with the OR of the cycle request triggers 
relative to channel 3 (RA}JO1=1, 129-15) if the 
instruction under way (RIVAFs1) is not ever and if the 


additional performances of the GE 130 are enabled 
(FUL4P=1). 
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It is reset also when the SITE key (RAITI=1) ig insert 
ed during a data transfer on channel 3 (PUC36=1). 

RCO3 is reset during the performance of a cycle on 
channel 3 (RES36=1) if the CE18 is issued, or at the 
end of the transfer (P1C32=0). 


By pressing "Clear" the FF RCO1, RCO2, RCO3 are reset 
and the FF RCOO is set. 


667236 Description of the synchronous storage circuit 


After the requests of the various channels have been 
stored in the related FF in an asynchronous mode, they 
are transferred with the pulse T000 (which is the first 
one of the Delay Line)in: the synchronous storage oir- 
cuit consisting of the FF RIAO (131-3), RESI (131-12), 
RIA2 (131-19), RIA3 (131-22). ° 


RCO! is transferred directly in RESI. 
RCO} is transferred directly in RIA}. 


RCO2,' set in OR with the requests from MZ (RCA21, 
129-12), is transferred in RIA2, 


RCOO is conditioned by the signals ALTOF and RAMO2, 


When the FF ALTOF is reset, the cyole requests from CPU 
are not served and therefore the internal calculation 
ia stopped. 

This counter consists of the FF RAMO (133-13) and RANI 
(133-14) and counts with the pulse 1010. 


Priority network 


The priority network (131) generates the cycle attritu. 
tions in function of the requests of the synchronous 
storage cirenit observing the following priority: 


= the requests concerning channel 1.(RESI, 131-7) are 
certainly fulfilled as they have the highest priority; 


~ the requests of channel 3 (RIA3) having an average 
priority are fulfilled only if there are no requests 
of channel 1 (RES36, 131-17, = RIA} . RESI); 
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- the requests of channel 2 (RIA2) are fulfilled only 
if there are no requests of channel 1 and 3. 
RES26 (131-14) = RIA} . RESI . RIA2; 

~ the requests of CPU (RIAO) are fulfilled only if all 


the other requests are not present. 
RIUC (131-5) = RIAO . REST . RIA3 . RIA2. 

Note: the signal RESO is issued when the cycle has been 

attributed to the CPU or to channel 1. 

When all the cycle requests are not present, the MLS 

performes the states with configuration 0/0. 

These states, called of display, do not perform any 

significant operation. 


6.7656 Logic of variation of the cycle period 


Depending on the logic level of the signale FULO (133-11) 
and FULI (133-9) arriving from strappings assembled 
during installation, the FF RAMO will be always at '1"t 
(cycle period of the CPU = 2,us) or at "t" for the period *) 
of 2us with a period of 4x8 (cycle period of the CPU 


= 4s), or at "1" for a period of 2ue with a period 
of 6 as (cycle period of the CPU «= Gs). 
The correspondence between the configuration of the 
signals FULO and FULI and the cycle period is the 
following: : E 
FULO FULT Cycle. period 
I 6 li 
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Logic to drive the MIS 
General 


The operations that the CPU must perform are controlled 
by the MLS, which in its turn is driven by special 
machine devices called sequencers. 3 

The sequencers allow the performance status by status 
of the operations that the program has attributed them. 
The orderly sequence of the simultaneous operations (up 
to three allowed) is obtained through the logic for the 
cycle attribution, whose signals select from time to 
time the interested sequencers 


Performance logic” 


The internal calculation and the data transfer on 

channel 1 cannot be overlapped. 

Both these operations use the sequencer SO. In particular, 
during the data transfer phase on channel 1, the status 
in which the character is exchanged between CPU and the 
peripheral unit has on the SA register the hexadecimal 
value B9 (in the case of data input with packing on 
channel 1 two subsequent states B9 and Bi are requested). 
In the interval between one status of character exchange 
and the following one, the CPU performs the not operative 
states (B&), calling again in SA, through the signal RESO, 
for the configuration present in the sequencer 50, 

which has the hexadecimal value B8. 

The character exchange cycle on channel 1 is characteri 
zed by the simultaneous presence of the signals RESO 

and RES1. . 

The signal RESO calls in SA for the content of SO (B8) 
while the signal RES1 forces in SAOO the logic value "1". 
The content of SA therefore in this cycle has the 
hexadecimal value B9, which is the status in which the 
real character exchange between CFU and peripheral unit 
is possible. 
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~ The performance phase of a data transfer with the 
channel 2 ig made possible through a special 
sequencer sustained by the SI register. The SI 
register consists of 4 bits and it is loaded, at the 
end of a cycle assigned to channel 2, with the 
next status required in order to go on with the 
operation which is under way. 
The unloading of SI in SA occurs when the machine 
cycle has been attributed to channel 2, i-e. with 
the presence of the RES2 signal. 


If the'cycle has been attributed to channel 3 the 
use of a real sequencer is not necessary. 

In fact the status related with the data exchange 
through channel 3, both in input and in ouput, has 
the configuration 0/1. 

It is therefore enough to force "1" in the bit 00 of 
the register SA which drives the MLS, through the 
RES3 signal. 


~ If there are not the requests relative to the data 
exchange chamel and the channel 1 has not been 
started, the signal RESO causes the transfer of SO 
in the register driving the MLS. In this case, SO 
contains the configuration related to any status of 
phase o& or Bb of the internal instructions or 
of the general phase p of the external instructions. 


Registers and knots 


FO register 


It is the program addresser register, ice. the register 
used to scan the positions of the memory in which the 
program instructions are recorded. 

It is a register with 16 bits which can be loaded with 
the content of the NI knot through the commands C000 
or CIOO in ist or 2nd phase. 

The outputs of the PO register drive the NO knot when 
when the commands C010 or C110 are issued in the ist 
or 2nd phase. 
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Vi register 


It is a register with 16 bits which is used as the 
addresser of the field which contains the 1st operand. 
It is loaded during the ist or 2nd phase by the NI knot 
through the commands C001 or CIO?, 

It drives the NO knot in the ist or 2nd phase through 
the CO11 or CIit.- 


V2 register 


It is a register with 16 bits which is used as the 
addresser of the field containing the 2nd operand. 
In some cases it is used as the addresser of the ist 
operand if the-instruction has only one address 
(e.g: the sud-field of the external instructions). 
It ia loaded by the NI kmot in the ist or 2nd phase 
through the commands C012 or C112, 


¥3 register 


It is a register with 16 bits. 

It is used as an addresser during the performance of the 
external instructions using channel 3. 

It ia loaded from the NI knot in the 1st or 2nd phase 
respectively through the commands C003 and C103. 

It drives the NO knot in the 1st phase through the 
command C013. 

It is loaded initially from the 5th and 6th character 
of the sub-field of the external instructions. 


V4 register 


It is a register of 16 bits which is used as an addresser 
during the performance of the external instructions using 
channel 2. 

It is loaded by the NI knot in the ist or 2nd phase 
through the commands C004 and CIO4. 

It drives the NO knot in the 1st phase through the 
command C014, 
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6.9.6. RI register 


It is a register with 8 bits. 

It is used to store the photodise codes arriving from 
the integrated printer. Also the characters arriving 
from the integrated reader pass through this register 
but they are not used. 

It is loaded with the bits 08 - 15 of the NI knot during 
the 2nd phase through the command CI09. 

It drives the most significant bits of the NO knot only 


during the 2nd phase through the command CI21. | 
i 


6.9.7. Lt_register 


It is a register with 16 bits, it is used to store the 
length of the operands or for information in transit. 

It is loaded by the NI knot during the 2nd phase through 
the command C105. 

It drives the NO knot during the 2nd phase through the 
command CIi5. 


6.9.8, L2 register 


It is a register with 8 bits used as auxiliary regieter. 
It is loaded with the less significant part of the NI 


knot during the 1st or 2nd phase through the commands 

6006 and CIO6. 

It drives the less significant part of the NO knot during ’ 
the tst or 2nd phase through the command C016 end C116. 


6969s L3 register 


It is a register which expresses the length of the operands a 
related with the instructions operating on channel 3. 

It is loaded initially by the 3rd and 4th character of 

the sub-field of the external instructions. 

It is loaded by the NI knot during the 2nd phase through 

the command C107. 


It drives the NO knot during the 2nd phase through the 
command CI17. 4 
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6.9.10, Definition of knot" 


By knot we mean an AND-OR logic network of data transit 
which does not store. Several information from registera 
or commands suitably combined converge in this network, 
through suitable enable commands. 


NO knot 


The NO knot may be driven by the following registers: 
PO, Vi, V2, V4, L1, L2, RI, V3 and 13. 


The L2 register (8 bits) drives always the 8 less signi, 
ficant bites of NQ. 

The RI register (8 bits) drives always the 8 most signi 
ficant bite of NO. 

In addition, the NO contains: 


= the forcings from progran 
— the signals of forcing arriving from the maintenance 
panel (AM keys). 


The forcings from program consist of 8 commands (C090 = 
C097) which can force the first or the second 8 bita of 
NO. - 

The other two commands C018 and C119 enable the real 
forcing and establish in what part of the knot to per— 
form ite (refer to fig. 7). 
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090 + C097 


Forces in NOO8 to 15 


Forces in NOOO to 07 


Fig. 7 - Present example 
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The forcings from maintenance panel are enabled all 
together (16 bits) from C120. 
The NO knot may transfer its content in: 


VO — memory addresser 
This transfer occurs always at the begining of the 
cycle, and determines the memory address selected 
during the status. 


In the 1st phase this transfer occurs-without any 
condition. 

In the 2nd phase this transfer occurs only if the 
transfer commands from NO in RO are not present. 
If instead there is a transfer of NO in RO the 
content of BO renaings the ove which was loaded in 
the tst phase. 


RO = it may be loaded with the first 8 bits 


RO register 


It is a register with 8+1 bit. 
It is cleared without conditions with the pulse T020. 
T+ may be loaded by: 


- the read signal arriving from memory; 


~ the outputs of the NE knot in which the data from 
the peripheral units converge; 


- the bits 00 - 08 of the NO knot which are transferred 
in the bits ROOO — R008; 


- the bits 08 ~ 15 of the NO knot which are transferred 
in the bita ROOO - ROOT. 


The transfer command of MEM in RO (C030) has the prece 
dence on the other loading commands. 
The RO register may drive with its outputs: 


- The arithmetical unit. 
Only the bits 00 ~ 07 are considered. 
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- The NI knot. 
_ Only the bits 00 ~ 07 which may be transferred in each 
ona of the 4 parts of the NI knot, 


- The register RA and RE 


- Tho network to examine the condition of the peripheral 
units 


- The network of oheck 
-- The memory inhibition oircuits. ° 


6.9.13. WO register 


It is a register with 16 bite which is loaded without 
a conditions during the ‘ist phase with the TO20 from the 

content of the knot, 

It is usod to addross the momory cirouits and thorofore 

to establish in whioh besition tho data should ba road 

and written. 

It supplies with its outputs the decodings: 


(Ch 068-3) ¥OZ06 = 4 configuration O'in the less eigni 
ficant part (voo2 - yooo). 


(ch 0683) VOZ16 = 1 configuration 2 in tho loss signi 
fioant part (V007 - Vooo). 


(ch 068-14) VOZ26 = 4 configuration 81 in the less signi, 
ficant part (VOO7 - vo00). 


(Ch 068-20) VOZ36 = 1 configuration 161 in the less signi 
ficant part (VOO7 ~ vooo). 


(ch 287-07) VOZ41 = 1 configuration 164 in the less signi, 
ficant part (VOO7 - VOOO). 


If these data are to be visualized, it is therefore 
. enough to unload in the NOknot the register that is to ‘ 
be visualized. If some forcings are to be done, the re- 
quired oonfiguration is unloaded in the NO kmot through — 
the AM keys of the maintonance panol. 
This configuration is transferred in BO. From BO, through 
the count network (which will porform no variations, 268 
there are not commands related to them), the configura~’ 
tion is transferred in the NI knot. 
From the 1I knot the configuration oan be stored in the FY 
vaquired register, through the rolated tranefer command. iy 
& 
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BO register 


It is a register with 16 bits. 

During the 1st phase, it is loaded without conditions - 
by the NO knot. 

During the 2nd phase, it ig loaded by the NO knot only 
if the commands of transfer from NO in RO are not’ 
present. If these are present, the content of BO is 
the one which was loaded during the ist phase. 

With its output, it drives without conditions the 
counting network or it may drive the arithmetical wit 
{va} through the bits 00 — 07 or through the bits 

08 = 15. 

The corresponding commands (CI68 and C169) determine 
in which-half of the NI knot the result of the UA 
operation mst be unloaded. 

BO is the register used to visualize the various - 
registers on the operating panel through the use of . 
the maintenance panel just because of ite characteri, 
atics: 


~ of being loaded always during the 1st phase by the 
content of NO; 


- of driving without conditions the counting network. 
NI_knot 


It may be driven by: 


= the outputs of the counting network, This occurs 
always during the 1st phase. 
During the 2nd phase the driving ocours only if 
the corresponding commands of RO in NI and of UA in NI 
are not presents 


- the tst or 2nd part of RO which may be transferred in 
anyone of the 4 parts of NI (CI60 =- C167) during the 
2nd phase; 


- the UA output always during the 2nd phase. 
The UA may drive the 8 most significant (C168) or 
the 8 less significant (CI69) bits. 
The same commands determine also which part of BO 
must drive the UA to perform the operation. 
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The quartets of UA may drive the NI knot only if the 
corresponding RO commands in NI are not present. 

These in fact have the highest priority. 

The priority of the various load operations is obtained 
acting on the signals generation (Ch. 100 ~ 103): 


- NIRxx concern the loading from RO and are conditioned 
only by their related commands; 


- NIUxx concern the loading from UA and are condition 
ed, beside from the UA command in NI also by the 
absence of the related NIRx}; 


— NIBxx concern the loading from the counting network 
and are generated when the corresponding NIRxx and 
NIUxx are absent. 


6.9.16, FO register 


It is a register with 8 bits. 

It stores the function code of the instructions under 
waye 

It is loaded through the NI knot during the status 
E2/83 of phase of with the command C108. It goes to 
to drive the MLS. 


6.90176 SO register 


The SO register is the main sequencer of the processors 
It is used to establish the sequences — 


= of phase o of all the internal and external 
inatructions; 


- of phase pB of the internal instructions; 


- of the organization phase (general gb ) of the 
external instructions; 


~ of the phase B of transmission and reception of 
data related to channel 1; 


= of program loading. 


It drives the NA knot when the cycle has been attributed 
to CPU or .' : channel 1. 

It is loaded by the outputs of the logic network of the 
future status (SU0O - SUO7) when the signal socot (116 - 
15) ie activated. 
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SOCO1 may be activated only if the RICI key is not 
inserted (ARICA=1). 
It is activated in the following cases: 


= the FF ARES has been set through "Clear". In this 
case, when the machine performs the first status 0/o, 
the set of S007 (CU07) is sent. As also the strobe 
of SO starts the configuration 8/0 is forced in SO; 


- the rotary switch is in position of forcing in SO 
(AF436=1). 
When a cycle is attributed to the CPU pressing the 
"Start" (RETO6=1) the keys AMOO — 07 are forced in SO; 


~ the rotary switch is in normal position (AF326=1) and 
the cycle performed was for the CPU or channel 1 
* (RETO6=1). 
In this case, the configuration concerning the future 
status is stored in SO. 


6.9.18. SI register 


The SI regiater of 4 bits is the sequencer used for the 
data exchange with the peripheral units through channel 2. 
It contains always the "C" configuration (1100) when 
there is a data input (integrated reader). 

It contains different configurations when work is done 
with an integrated parallel printer (refer to the. 
external sequence of channel 2). 

It drives the NA knot when the cycle has been attributed 
to channel 2. 

It is loaded with the first 4 bits of the logic network 
of future status through the signal SIMAt=1 in the 
following cases: 


- after the execution of a cycle of channel 2 (RET26=1, 
Ch 108 - 1) 


— when the command CU20 to force the status in SI is 
issued. (BASI1=1, Ch 218-5). 
This occurs during the "DC" status of general B phase 
in order to force the configuration "C" in SI. 
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6090196 NA knot 


This knot may be driven: 


= by the 8 bit SO register. 
This occurs when the work cycle has been attributed 
to the CPU or to channel 1 (RESO6=1 Ch 109-4) if the 
rotary switch is in the central position (AF326=1 
Ch 109-1); 


= by the SI register which drives the 4 less significant 


{| 
I bits. 
}t This occurs when the cycle has been attributed to 
channel 2 (RES26=1 Ch 109-2). 
The four most significant bite stay to zero as they 


are not driven. 


In addition action can be taken on the individual bits 
in the following ways 


= NAQO (109-12) is forced to 1 when the work oycle is 
attributed to channel 1 (RES16<1) or to channel 3 
(RES30=1); 


- NAO3 (109~3) is forced to 1 when the work cycle has 
been attributed to the CPU (RESO6=1) and the rotary 
switch is not in the central position (AF32C¢=1). 


The content of the NA knot is stored with the T010 pulse 
in the SA register which drives directly the MLS. 


6.9020, SA register 


It is the register which drives directly the MLS circuits. 
It is loaded by the NA knot at every pulse TO010, 

Beside the MLS, it drives also the logic network which 
generates the future status configuration. 


6.9.21. FI_and FA registers 


They are the registers containing special conditions 
which ocour during the performance of an instruction. 
They are 7 FP (FIOO — FIO6) on which the sequence acts 
through the set and reset commands timed by the TI06 
pulse which is one of the last pulses of the Delay Line. 
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At the beginning of the following cycle, the configura 
tion of the FF FI0O - FIO6 is unloaded in the FF 

FAOO - FAO through the pulse TO10 (1124). 

The FA register is the one used to condition the MLS. 
When possible, the same meaning has been attributed to 
every condition FF. 

FAQ3 stores always the condition of end of length of 
the second operand. 

FAOQ4 and FAO5 store the qualitative result (respective 

ly RIPO and DIVE of the 115/1 and 115/2) and in some 
cases they ere used also as condition FF. 

FAO6 is the FF which conditions the interruption requests. 
It is never used as a condition Fr, 

The set commands of the register FI are the commands 

CI7O = C176. 

The reset commands are the commands 0180 -— C186. 

If the commands of set and reset are issued similtaneous 
ly from a sequence, the reset command prevails on the 

set. 

This is obtained through the signals FISOA = FIS6A 

(112-5) which may go to "0", and therefore set’ the 

PF Fixx, only if the corresponding reset commands (CI80 - 
CI86) are’ not present. 

The signals FIAO — FIA6 (112-10) serve, in every cycle, 
to copy the previous FA configuration in FI, should both 
the set and reset commands be absent. 


Loading logic of the future status 


The logic network of future status generates the confi, 
guration of the next status to be performed, which must 
be stored.in SO or SI registers 

It has as an output the signals SU0O = SUO7. 

It uses ag inputs the configuration of the present 
status (provided by the SA register) and the commands 
.of future status CUxx generated in the present status 
by the NES, 

The CUxx commands are variable in function of the 
present status and of the machine conditions. 
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6.10.1. FP _RETO and RET2 

The function. of these two FF is the one to store to 
which work channel the present cycle has been attributed 
in order to allow to unload the configuration of future 
status in the related sequencer (SO or SI). 

For this reason the cyele attribution signals (RESO or 
RES2) cannot be used, as the future status loading 
occurs with the TIO6 pulse. 

The TIO6 pulse is a pulse following the 1090 pulse of 
normal recycle, so that the loading of the future status 
is overlapped with the phase of the following cycle 

| priority. 

It is therefore evident that the signals RESO or RES2 
could lack in function of the new cycle attribution. 
Therefore the signal RESO is stored in the FF RETO and 
the signal RES2 in the FF RET2 with the pulse TO10, 


6.116 Counting network 


The counting network performs operation of count +1 or 
-1. 

The counting network may perform two operations during 
the same status. 

It is driven by the BO register. 

The outputs of the counting network (BUOO - BU15) drive 
the NI knot. 

The counting network is conditioned by the following 
commands? 


= C040 - C140 Command to count -1. 


During an operation of the counting network, the count 
+1 is enabled if this command is absent. 


= C041 = C141 Command to count bit 00 
The counting operation is performed starting with bit 
BOOO onward. 


=» C142 Command to count bit 04 
The counting operation is performed starting with 
bit 04 onward leaving bits 00- 03 unchanged. 


= C143 Command to block bit 03 
The carryover due to the 4th bit (bit 03) is not 
unloded in the 5th bit (bit 04). 
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= C144 Command to block bit O7 
The carryover due to the 8th bit (bit 07) is not 
unloaded in the 9th bit (bit 08). 


In the following table there are ali the possible 
operations performed by the counting network in function 
of the commands related to it even if some of then are 
not used by the sequences. 


COUNTS COUNTS COUNTS BLOCKS BLOCKS 
MINUS BIT OO BIT 04 BIT 03 BIT 07 OPERATIONS PERFOMED 
cogQ) = G041 BY THE COUNTING NETWORK 
cr40 CI4i C42 Clq oC. 


Transfer of bits 00 - 15 

Transfer of bits 00 = 15 

Transfer of bits 00 = 15 

Transfer of bits 00 « 15 

Counts +1 on bits 04-45 

Counts +1 on bits 04 - 07 and 
transfers the others 

Counts +t on bits 04 = 15 

Counts +1.on bits 04 - 07 and 
transfers the others 

Counts +1 on bits 00 - 15 

Counts +1 on bits 00 + 17 and 
transfers the others 

Counts +1 on bits 00 — 03 and 
transfers the others 

Counts +1 on bits 00 ~ 03 and 
transfers the others 

Counts +7 on bits 00 - 03 and 
on bits 04 = 15 

Counts +1 on bits 00 - 03 and on 
bits 04~15 and transfers the 
others 

Counts +1 on bits 00 - 03 and on 
04 = 15 

Counts +1 on bits 00 — 03 and 04 ~ 07 
and transfers the others 
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COUNTS COUNTS COUNTS BLOCKS BLOCKS 
MINUS BIT 00 BIT 04 BIT 03 BIT 07 Gee ais weapons 
6040 C041 BY THE COUNTING NETWORK 
CIgo. GI4i cI42 cl43 C144 


Transfer of bits 00 ~ 15 

Transfer of bits 00 = 15 

Transfer of bits 00 - 15 

Transfer of bits 00 - 15 

Counts <1 on bits 04 = 15 

Counts. ~1 on bits 04 - 15 and 
transfers the others 

Counts —1 on bits 04 - 15 

Counts -1 on bits 04 = 15 and 
transfers the others 

Counts -1 on bits 00 - 15 

Counts -1 on bits 00 — O7 and 
transfers the others 

Counts -1 on bits 00 - 03 and 
transfers the others 

Counts -1 on bits 00 - 03 and 
tranafers the others 

Counts ~1 on bits OO - 03 and 
on 04 = 15 

Counts ~1 on bits 00-03 and 04-07 
and transfers the others 

Counts —1 on bits 00 — 03 and 04-15 

Counts ~1 on bits 00~ 03 and 04-07 
and transfers the others 
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oO 6,12, = Arithmetic unit 


6.12,1. = General principle 


Field 2 term Field 1 term 


H BOOS to 15 BOCO to C7 ROOO to 07 


Dee. sum adds +6 
Subtraction inverts 
Logie or }  teaves 
Binary sun $ + una Itered 


Avith,Unit Concentra: 


i * 3 
> Logie + RO to ULOO to 07 + URPE 


Logie + AND, ORE, OR 


Bit 04 to 07 


} Bit 00 to 03 
(RETO) 


Carry for A U 


UAOO + 07 
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6.12.2. General 


fhe arithmetical unit can perform logic type operations 
(OR, AND, Exclusive OR), or of arithmetical, binary or 
decimal type. 

The arithmetical unit is driven through 5 commands 
issued by the HLS. 

The table on the following page gives all the operations 
performed by the arithmetical unit in function of the 
configurations of such commands. 

The operand 1 of the operation to be performed is stored 
in RO, and is transferred unchanged to the arithmetical 
unit. 

The operand 2 is taken from the BO register. 

Two commands determine whether the most or the. less 
significant part of the BO register must be used. 

The command C168 determines the use of BO, , (08 - 15). 
The command CI69 determines the use of Boy 7 (00 - 07). 
In the table BO is considered as a register with 8 

bits only. 


Note: It must be noted that some operations listed on 
the table of the following page are not used by 
the sequences. 
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DECIM. SUBTR. URPE UA, 
Logic AND ORE IN IN 


OPERATIONS PERFORMED 
OR OR UAg URPU BE 


THE ARITHMETICAL UNIT 
C145 cl46 ci47 151 C150) 
Binary addition 
Binary addition + BO, 
Binary addition + BO, 


Binary addition URPE in URPO 
invalid result 


Binary subtraction 
Binary subtraction 
Binary subtraction 


Binary subtraction URPE in URPU 
invalid result 


Decimal addition + BO, 4 


Decimal addition + BO z 


Decimal addition + BO, 


Decimal addition URPE in URPU 
invalid result 


Decimal subtraction 
Decimal subtraction 
Decimal subtraction 


Decimal subtraction URPE URPU 
invalid result 


Clearing of UA 


Cane, 
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DECIM. SUBTR. URPE UA4 
LOGIC AND oRE IN IN x 
i 2 ORME 

OR OR Uap URPU OPERATIONS PERFORMED BY 

THE ARITHMETICAL UNIT 


CI45 CI4é6 cCI47 CI51 ci50 


Exclusive 
Exclusive 
Exclusive 
Exclusive 
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6.12.3. Concentrator 


The information taken from BO (signals UCAO — UCA7) 
before being transferred to the arithmetical unit are 
treated suitably in function of the type of operation 
to be performed. 
- If the operation is of the logic type (OR, AND, ORE) 
or of a binary addition the information are transferred | 
unchanged. 


- If the operation is a. subtraction (Binary or decimal) 
the information are inverted bit by bit: e.g. 
01100101 becomes 10011010. 


~ If the operation is a+ decimal addition a 6 is added 
to the 15% and the 2nd quartet without considering the 
carry-over between the two quartet. 
Eege 3 0011 0110 becomes 1001 1100, 


fhese operations are performed by a logic network called 
arithmetical unit concentrator. 

The outputa of the concentrator ULOO - 07, drive, together 
with ROOO - 07 and URPE the arithmetical unit. 


6.12.4, Calculation and possible correction of the result 


In order to perform the required operations, the 
commands C145, CI46 and CI47 supply the decodings: 


(ch 087-25) Uc001=1 if decimal addition 

(th 087-30) ucol1=1 if decimal or binary subtraction 
(Ch 087-33) UCO21=1 if binary addition or logic operation 
(Ch 090-3} UCO31=1 if AND or OR operation 

{Ch 087-24) UCO4i=1 if OR or ORE operation 

(Ch 090-1) UBIO1e1 if not decimal operations. 


Operating on data arriving from RO and from the 
concentrator, the arithmetical unit supplies: 


<the AND bit by bit of the two operands (signals UNOO~ 07) 


-the ORE bit by bit of the two operands (signals UEO0- 07) 
(the Of is not calculated, but it is obtained as the 
sum of the AND and of the ORE) 
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~ the addition of the two operands through a binary add 
er having the outputs USOO - USO7. 
In the case of subtraction, the addition of the two 
operands is in reality the difference —1 as the 2nd 
operand has been inverted. 
If the incoming carry-over (URPE) is 1" there is the 
real difference. 
The risults of the addition of the individual bits 
are generated considering the results of the AND and 
of the ORE of the bit under exam and the possible 
carry-over of the less significant bits. 
| It is to be noted that URPE may condition also the 
1st bit of the 2nd quartet (US04). .This occurs when 
the command CI51 that means URPE in UA2 is issued from 
sequence. 
The results of ORS, AND, and binary addition go to the 
output of the UA where, in function of the operation 
required, the result is generated. 
In case of decimal addition or subtraction, the result 
is generated considering the logic level of the carry- 
over of the quartet under exam (URO3 and URO7). 
If the carry-over is "0" the result is added to 10, 
This operation is called decimal correction. 
Should the information taken from BO contain not nume 
rical configurations, it is then necessary to stop 
the decimal correction. 
For this purpose, if the outputs ULOO — Of of the 
concentrator were having in one of the two quartets 
the configurations: v 


0000 
0001 
9010 
0011 
0100 
0101 


it means that before the +6 addition or before the 
inversion the information had a not numerical confi- 
guration. 

The decoding of these configurations provides to force 
to "1" URO} or URO] through the signale UDC11 {090-21) 
or UDC21 (093-21), thie operation stops the decimal 
correction. 
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The carry-over in output (URPU) is normally loaded 
with the carry-over of the 8th bit URO7. 

If the sequence issues the command CI50, it is loaded 
instead by the carry-over of the ist quartet URO3. 
The losding of URPU is in addition conditioned to the 
fact that the cycle performed was of CPU, to avoid 
that a channel 2 operation clears URPU. 


Check network and errors 


The check network calculates, for every configuration 
present in the RO register, the related odd parity bit. 
The signal GECE! (085-22) represents the calculated 
check and is used to establish the value of the check 
bit to be written in memory with the suitable condition 
ings. 

The signal GECE1 is compared with the vaiue of the bit 
ROO8 and in case of disparity between the calculated 
check and the check present in ROO8 the signal GES™M 
(085-23) goes to "1". 


The signal GEST1 is used to detect with suitable condition 


ings the occurrance of a memory internal error or the 
occurrance of a disparity error on the data arriving 
from the peripheral units. 


Check bit issue 


The signal ROC8 (086-21) represents the disparity bit 
which must be written in memory. 

If the FF GECO (086-20) is set, the check calculated 

by the check network (GECE1) ie written in memory. 

If the FF GECO is reset, the value of the bit R008 is 
written in memory. 

The FF GECO is set by every pulse TO020. 

Every time a reading from memory (C030D=0) is performed, 
it is reset by the pulse T050 to re-write the check read 
(GESOA=0, 086-19). 


When a recording-in memory is performed, the signal GESOA 


goes to "1", and resets GECO, (it does not allow the 
recording of the calculated check) only when the signal 
GESI1 (086-24) goes to "0". 
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GESI1 goes to "0" whens 
= the key INCE (ACECB=1) is inserted and the command 
CI341 (NE in RO) is present; 


= the key INCE is inserted, and the rotary switch is not 
in normal position (AF32D=1). 


6.13.2. Internal error 


The internal error is stored in the FF GERI (086-4) 
when all the following conditions are verified: 


= the check network has detected a disparity error 
(GEST1=1); 


= the memory reading command has been accepted (C0302=1); 
= the memory address explored was valid (MEVA1=1). 


The FP GERI is reset by the "Clear" key (signal ASCAP=0) 
or by the command CO35 and set during the phase 
of the instruction JIE (jump on internal error). 


6.14. Invalid address 


When a reading or a recording in memory address a memory 
zone not existing or not enabled, the operation is the 
following: 


= the starting of the memory Delay Line 1s stopped; 


= the FF INVA (086-13) which switches on the related bit 
lamp on the operator panel is set; 


= through INVAB=0 the CPU Delay Line recycle is stopped, 
aif the maintenance panel INAR key is not inserted. 


The FF INVA (086-13) is always set by the pulse T0202 
every time a reading or recording command (INVS2=1, 
086-22) ia issued. 

If the address is valid the signal VAMEA, beside start- 
ing the memory Delay Line, resets the FF INVA after 
about 100 ns, and therefore there is no signal. 

In the opposite case, as the memory Delay Line must not 
start, there is no VAMEA, therefore the FF INVA stays 
set stopping the main timing. 
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TOOO - Stores the asynchronous requests (FF RIAO, RESI, 
RIA2, RIA3, che 13t) 
Sets the RANx time counter (ch. 133) 


Loads the RAMx time counter (ch. 133) 

Stores the oycle attribution (ch. 132) 

Loads the SA register (ch. 110) 

Loads the FA register (ch. 112) 

Ynables the commands of the tst phase for the NO 
knot and counting network selection (ch. 36 = 39) 
Resets initially URPE (ch. 91) 

Resets initially INVA (ch. 86) 

Resets ACIC (recycle of Delay Line, ch. 22) 


Enables the set of FF RUF2 (ch. 143) 
Issues TU04 (ch. 145) 


Sets RAVI (VICU support, ch. 140) 

Sets RACI (rejected command, ch. 140) 

Sets RIGI (end from controller on channel 1, ch. 138) 

Sets RIG} (end fromcontroller on channel 3, ch. 146) 

Sets RILI (end from length on channel 1, ch.138) 

Resets RUF1 (FINU support, ch. 139) 

Resets REN2 (pre-storage end of channel 1, ch. 139) 

Resets RAN2 (pre-storage end of channel 3, ch. 147) 

Stores the connector name (PBxx, ch. 134) 

Resets RECE (selection check byte, ch. 135) 

Seta RASI (transfer with channel 1, ch. 136) 

Sets PUC2 (selection of chamel 2, ch. 136) 

Sets PIC3 (selection of channel 3, ch. 136) 

Seta RUSC (data exchange in channel 3 output, ch. 148) 

Sets RIND (counts for decreasing addresses on 
channel 3, ch. 148) 


Loads registers BO and VO (ch. 69, 71, 73, 75) 
Reseta register RO (ch. 81, 83, 86) 

Enables 1st phase of NI knot selection (set NIFA,ch.116) 
Sets ALAM (operator call, ch. 23) 

Sets ADIR (inhibits stop, ch. 24) 

Sets INVA (ch. 86) 

Resets GECO (enables ROO8 to memory, ch. 86) 
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1025 - Starts memory Delay Line (VAMZA=0, ch. 80) 
= Sets PICI (selection of channel 1, ch. 136) 
= Sets PIPO (loads RE and RA, ch. 136) 


{030 ~ Enables commands of 2nd phase for NO knot 
selection (ch. 36, 37, 39) 


TO40 — tat registers loading: 


PO and Vt (ch. 56, 59, 62, 65) 
V3 and V4 (ch. 46, 49, 40, 43) 
12 (ch. 41, 44) 


v2 (ch. 57, 60, 63, 66) | 
050 — 2nd BO loading (ch. 73, 75) 
= RO loading from NO or NE knots (ch. 81-84, 86) 
~ Resets URPE-and URPU (ch. 91, 94) 
- Sets PEC4 (resets channel 1, ch. 136) 
- Sets PEC1-3 (resets channels 1, 2, 3) 
TO65 - Enables the 2nd phase commands for count selection 
- Resets URPU and URPE (ch. 94 and 91) 
a 


(ch. 38) 
- Issues TU30 channel 1 (RT13, ch. 149) 
- Issues TU30 channel 3 (RT33, oh. 149) 
= Resets RILI (end from length on channel 1, ch.138) 
- Resets RIGI (end from controller on channel 1, ch. 138) 
- Sets RUFI (FINU support, ch. 139) 
~ Resets REN2 (pre-stores end on channel 1, ch. 139) 
- Resets RIL3 (end from length on channel 3, ch. 146) 
- Resets RIG3 (end from controller on channel 3, ch. 146) 
- Seta RUF3 (end of transfer on channel 3, ch. 147) 
- Resets RAN2 (pre-stores end on channel 3, ch. 147) 
~ Sets RICO and RICI (difference counter for NZ, ch. 142) 
~ Sets RUF2 (end of transfer on channel 2, che 143) 


TO7O = Enables the 2nd phase of the NI knot selection 
commands (ch. -116) 

- Resets URPU (ch. 94) 

- Resets ADIR (ch. 24) 

~ Sets RECE (selection check byte, ch. 135) 

- Sets RER3 (disparity error in charmel 3 input, ch. 147) 
- Sets RAN2 (pre-stores end on channel 3, ch. 147) 

~ Sets RERI (disparity error in channel 1 input, che 139) 
“= Sets REN2 (pre-stores end on channel 1, ch. 139) 

= Seta RICS (permission to issue TU04, ch. 145) 
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= Resets PICI, PIC3 (channel 1 and 3 selection, ch. 136) 
~ Resets RASI (transfer on channel 1, che 136) 

- Resets PEC4 (reset condition on channel 1, ch, 136) 

~ Resets PUC2 (channel 2 selection, ch. 136) 

= Resets RUF2 (end of transfer on channel 2, ch. 143) 

— Resets ERAR (disparity error of photodisc code, ch. 143) 
- Resets REAB (MZ cycle requests, ch. 143) 


T080 + Resets AVER (condition checked, ch. 24) 
= Sets ALTO (enables internal calculation, ch. 25) 
- Sets GERI (internal error, ch. 86) 
~ Sets REN2 (pre-stores end on channel 1, ch. 139) 
= Sets RAN2 (pre-stores end on channel 3, che 147) 
- Resets RCOO-03 (stores. requests, ch. 129, 130) 


7089 — Resets ASTO (enables Delay Line recycle, ch. 22) 
= Resets AINI (program loading, ch. 23) 
— Resets ALAM (opérator call, ch. 23) 
‘= Resets PEC1-3 (stores channels reset, ch. 137) 
— Sets ERAR (photodisc code error, che 143) 
- Sets RICI (differance counter for MZ, che 142 
- Sets RINI, RINO (buffer to issue TU02, ch. 145) 


1090 - Sets ACIC (main Delay Line recycle, ch. 22) 
TI05 — 2nd registers loading: 


PO, V1 (ch. 56, 59, 62, 65) 
v2 (ch. 57, 60, 63, 66) 


~ L1 loading (ch. 57, 60, 63, 66) 

- FO loading (ch. 104) 

~ Sets URPU (ch. 94) 

= Sets ACIC (lengthened recycle, ch. 22) 


TI06 - S1 loading (oh. 108) 
- FI loading (ch. 112) 
= SO loading (ch. 106) 
- 2nd registers loading: 


V3, V4 (oh. 40, 43, 46, 49) 
L2 (oh. 41, 44) 


~ 3 loading (che 41, 44, 47, 50) 
= RI loading (ch. 47, 50) 


Note:this pulse has the same timing of the pravious 3 
onee The operations of these two pulses have 2 
been divided only for loading needs. q 
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7110 = Issue TU20 on channel 3 (RT32, che 147) il 


= Issue TU02 (trigger for integrated MZ, ch. 145) 
= Issue TU20 on channel 1 (RT12, che 139) 
1 


Issue TUIO on channel 3 (RT31, ch. 149) 


- Issue TU10 on channel 1 (RT11, ch. 149) _ 
Sets RUCO, RUCI (TU04 issue counter, ch. 144) il 
(| 


- Sets RINO, RINI (buffer to issue TU02, ch. 144) 
- Sets RATS (ABBE issue, ch. 141) 

Sets FIRU (remove paper end stop, ch. 141) 

Sets ARES (forces 8/0 in SO, ch. 22) 


6.16. Timing chart 


The chart on the following page gives the main CPU 
operations. 

Naturally, even if the time relations between the 
various operations are complied with, these times 
are purely indicative. 
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DETAILED DESCRIPTION OF MP_AND DP SEQUENCES 


Multiplication 


General 


Assume that the following operation is to be performed: 
748 x 425 (the first number is the MDO, the second is 
the MRE). 

Generally, we would do this operation multiplying mental 
ly the MDO by the figure indicating the units in MRE 

(5 x 748 = 3740) then we maltiply the MDO by the figure 
indicating the tens of MRE (2 x 748 = 1496) setting 
this partial result under the 1st partial result moved 
of one position to the left, and 80 «ese. 


MDO (Field 2) 
MRE (Field 1) 


1 
9 
1 


2 
3 
Now let us try to do the same operation, starting 


from the most significant figure, instead that from 
the less signifi¢ant figure of the MRE, i.e.: 


mp0 (Field 2) 
MRE (Field 1) 


obviously the result is 
the same. 
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Now, instead of doing mentally the partial multiplications 
(4 x 740 etc...}, let us divide these in additions: 
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End of MRE hundreds figure 


w n 
of. 
aA JNO 
aslaan lan 
oo lo 


End of MRE tens figure 
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End of MRE unit figure 


colon lon lanloanm 


w 

o 
“4 
wo 


Final result 


This is, in broad lines, how the machine works. 


With reference to the Flow given in Fig. 10, the states 
¥3/F2 - FB/FA = F8/F9 are defined as "OUT OF CYCLE", while 
the states 60/63 ~ 58/59 = 50/53 - 40/43 are defined as 
"CYGLE*. . 

The status 7A/7B is a connection status. 

As it is known, every memory position, as we are here 
dealing with packed numerical data, contains two figures; 
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the most significant figure will be called EVEV (position) 
figure, the other ODD (position) figure. 

So when an EVEN PIGURE of MRE is examined, we will talk 
of EVEN OUT OF CYCLE and EVEN CYCLE; the same will te 

for an ODD FIGURE, 

Here below, there is a diagram of the process, which 
takes into account the operands formats 


L2+t pos. 
+ to zero 


MRE Field 


the 4 is 


NORMAL Ali 
seamen’ examined 


OFFSET Ali t 
as examined 


the 5 is 
_ examined 


NORNAL Alignment 


In NORMAL alignment the various additions (in CYCLE) - 
are performed between one position MDO and one position 
of MRE in the same order as they are in memory; @.g.% 


(ure) 


In OFFSET alignment to the contrary, in correspondence 
of every position of MRE there are two semi-bytes of 
two different consecutive MDO positions, 

For examples 


(RE) with 
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as indicated these two figures occupy two consecutive 
Memory positions. 

Therefore, in the operation performance, in the ODD 
cycles, two consecutive positions of the MDO field 
should be read; the less significant semi~byte of the 
position more to the left is kept (in our example: 4), 
and the most significant semi~byte of the other position 
(in our example: 8) will be kept. 

Obviously, in the OFFSET alignment, the MDO is increased 
to the left with a zero semi-byte, 


T0102. Multiplication phases 


To1e2e1s Preparatory phase 


The performance of the multiplication is divided in 
three phases: the first is the so called preparatory 
phase, the second is the test phase, the third is the 
real performance. 

In the preparatory phase provisions are made for: 


a) checking that 2 out of 3 conditions be respected 
which otherwise would generate overflow and 
precisely: Ly > lo, LoS 73 


b) trasferring the MDO in a specialized memory zone: 
the most significant character to the address 232 
(00Z8 in hexadecimal) and the others at the follow 
ing addresses according to an increasing order 
(states 20/21 - 28/29); 

MDO 


232 
+12 


c) setting the FF FIO1; sign of the MDO positive: 
set Fl0t=1; if the sign of the MDO is negative, 
set FIO1=0 (Status 20); 


a) setting the FF FIOO if there are some overflow 
conditions and going to phase o{ without starting 
the operation (status 23). 
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At the end of the preparatory phase, the registers V1, 
v2, Li, L2 contain the following information: 


15 
where L = Lt = L2. 


The FF S000 at level "1" ends the preparatory phase. 


Test phase 


The test phase consists of checking that the L2+1 positions 
more to the left in the MRE field contain some zeroes. 
This check is performed in the following way: a eub- 
traction is performed between the content of the L2+1 
positions which must all be to zero and a fictitious 
field equal to.all zeroes and having the same length; 

this operation is done without setting, initially, the 

FF URPE, therefore, because of the operation mode of 

the arithmetical unit, if the field under exam contains 
all zeroes, at the end URPU will be equal to zero, to 

the contrary URPU will be equal to 1s inthis last case 
at the end of the test (73) phase of is reached giving 
signal of overflow. 

The states interested are: 61 - 59 - 51 -— 41; if 

L2 > 0, the cycle 63 - 5B - 53 - 43 will be performed 

L2 timee; then the status 7B is reached, fromhere, if there 
has been the overflow signal, the phase is reached; 

to the contrary, the status F3} is reached (1st status 

of the EVEN OUT OF CYCLE). 


Tete 2d Phase 5f the execution 


We are giving here first a description of the use of the 
registers and the FF. 
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in cycle: it is loaded with the content of V2 
(MRE digit address under exam) then it scans in 
the decreasing direction the MRE field as the 
partial result is recorded. z 


Out _of cycle: it is not significant. 


in cycle: it is positioned at the beginning of the 
MRE, i.e. it holds the address of the MRE digit 
under exam. : : 


Qut_of cycle: it undergoes a counting +1 at every 
EVEN OUT OF CYCLE (status F3). 


input to the even cycle: 


output- from the even cycle: 


input_to the out of cycle: ; 


input_to the odd cycle: 


* partial ee MRE odd 
a 12 : 
result oe cycle 
output from the odd cycle: 


partial result 
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L2, undergoes a counting at every odd out of cycle. 
When it becomes zero, the operation is over. 


= Condition Flip-Flop: 

FAO4: at the output of the preparatory phase it is at 
“o" (reset in the status 20): it distingushes 
the first odd cycle, i.e. the TEST. 

When it is at level "1" it means that the TEST 
is over (set in the status F8/F9). 


SA00: a) in cycle: when it is at "0", it performs the 
EVEN cycle, i.e. a MRE EVEN digit 
is examined. 

When it is at "1" an ODD cycle is 
performed. 


b) out of cycle: when it is at "0" an ODD OUT OF 
CYCLE is performed, i.e. the ODD 
DIGIT of MRE is examined; in status 
F2 the length of the operation L 
contained in the less significant. 
part of L2 is decreased of 1. 

When it is. at "1" the EVEN OUT OF 
CYCLE is performed, i.e. the EVEN 
DIGIT of MRE is examined; in the Fj 
status +1 is counted on the V2 ad~ 
dresser which is pointing on the MRE 
position under exam (set and reset 
by counter in the FA/FB status). 


ec) in preparation phase: when it is at "0" it 
defines the reading of the less 
significant position (i.e. the one 
of the MDO sign). 


SAQt: in cycle: when it is at "0", it establishes for 
every unit of the MRE digit under exam, 
the first addition cycle (set in the 
states 40 - 41, reset in the status 
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in preparation phase: if it is at "1" an overflow 


has occurred. 


in cycle: if it is at "1", the units of the Mul 
tiplier under exam are finished (set 
in the status 40/43, reset in the sta 
tus F8/F9). 


3 when it is at "1" it indicates that 
the length of the MDO has finished (set 
in the status 60/63; reset in the sta 
tus 7A/7B). 


FAOl: in preparation phase: at "1", it indicates 
MDO > O (set in the status 20). 


out of cycle: at "1", it indicates a result 
greater than 0 (Status FA). 


Now let us get back to our example of mltiplication: 
748 x 425 (748 = D0, 425 = MRE). 
The operands in memory will thus consist of: 


al 


1=2 
MO Lest 


After having performed the TEST, the status F3 is reach 
ed. Here V2 counts +1, i.e. it positions itself at the 
address 11 ~ L+1 (= 11 = Ll + 12 + 1): i.e. the one 
of the first significant position of the MRE; in FB the 
following position is read 


the most significant part (EVEN DIGIT) ie put in LI, 
the other part (ODD DIGIT) in LI3. 

A zero is put in LI4; in LI2 there is the length of the 
MDO 12, loaded previously in the 7B status. 
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Note: this occurs if the EVEN DIGIT # 0, otherwise LI is 
left as it was at the output from the 7B status; 
i.e. L143 contains zeroes, LI2 contains LI2, LI1 
contains zeroes. 


Then the status F8 is reached where the higher part of 
LI is written in memory at the address (11 - L + 1), ice: 


The EVEN CYCLE is thus started. 
In 60 there is in 232 + L2 the less significant position 
of the MDO (the one with the sign) 


and it is set in LIy3; Lg is decreased and if this one 
is equal to zero, F103 is set. 
=> In 50 there is the MRE position 


with V2, and the addition (limited to the most signifi- 
cant two semi-bytes only) ia performed 


and the result is set in LI4 (in LI3 the 2 is by-passed). 
A decount is made on LIy, i.e. EVEN DIGIT of MRE; Vi is 
loaded with the content of V2. 

In the status 40 the content of LI43 is recorded at the 
address 11 -L +14 (V2). 

If the MRE EVEN DIGIT in LI has become zero, FIOO is set. 
A decount is made on VI. 

At this point, if Lo is not over (i.e. MDO haa more than 
one position) or if the previous addition has given a 
carry-over the previous cycle is repeated tut from now on 
the states 62 — 52 - 42 will be done. 


= = 


= getst__ |” 30004122 0/4 
eee LEAL EY F cowr su ro. 155 #0. 154 


Cod, S800138 F 


GE 130 ~ P,D.S. 


1 APPLIC. cowr. su_r0. 156 x0155 


When, to the contrary, L2 is over and the last addition 
has not given carry-over, the status 7A is reached. 
Here, the Lo is reset in Lio, FIO3 is reset, Oi are 
forced in LI43; then, if the number of the Multiplier’ 
under exam has passed to zero (i.e. LIy = 0: FIOO = 4) 
the status F2 is reached (start ODD OUT OF CYCLE); 
otherwise the status 60 is reached again and the above 
mentioned cycle (60 = 40 = 50 - 62 ~ 52 = 42 - 7A ate.) 
is repeated until the EVEN DIGIT is finished. 

In F2 (start of ODD OUT OF CYCLE) L is decounted (in 124). 
In FA, as V2, after the F3 status, has not changed, the” 
reading is still at the address Ii ~ L+ 1; this time, 
the memory position contains: the digit unit of partial 
result in the most significant semi-byte and the ODD 
DIGIT of MRE or the sign when L = O (in our case)s 


ba 


The ODD DIGIT is set in LIy, in Ly a zero is set while 
the digit of the partial result passes in LIy. ‘All this. 
occurs only when there ia L=0 or ODD DIGIT # 0; to the 
contrary LI would not be modified. 

In the case in which L = 0,.in the status FA, the sign 
of the result, too, is generated according to the algebra 
rules. 

The status F9 is then reached in which, if L = 0, the 
sign of the final result is forced and the qualitatives 
are set. 

Iz L # 0, the content of LI4, is written in the MRE field 


Partial 
result 


i.e. the ODD DIGIT of the MRE under exam is cleared. 
In addition, the FF FIOO is reset. 

The ODD CYCLE is ‘thus started. 

In 61 the MDO less significant position is read in 232 
+ Lg 


[cb ; “* 30004122 0/a 


conn. su fo. 156 £0. 155 
x Cod, 3896128 F 


GE 130 - P.D.S. 


1 APPLIC. conn. su 70.157 10.156 


the most significant digit (8) is set in LI,. Lg is decount 
ed, and if this is equal te zero, it set F103. 

In 59 the reading is done at 232 + Lo - 1, ise. in one 
position more to the left than the previous one. 


Tok 
1 


the less significant digit (4) is set in LIy. At this ] 
point LI4, contains 


| 


In the case when FI03 = 1 (MDO. over) it is not read and 
a zero is set in LIy. 
In the 51 status the MRE position addressed by V2 is 


read 

result 
and it is added to the content of L14, wiloading the 
partial result in L143. A decounting is done on LI, 
(MRE ODD DIGIT under exam). V2 is unloaded in V1. 
The 41 is reached in which the content of LI4, (partial 
result) is written in the field of the MRE at the 
address contained in V2. A decounting is made on V1. 
At this point if FA03=0 or FAQ3=1, but the previous 
addition has given a carry-over, the cycle is performed 
agains but from now onward the states 63 ~ 5B - 53 = 43 
will be performed. If instead FAO}=1 and the carry-over 
is equal to zero, the 7B is reached. 
Here, Lp is reset in LI, FIO} is reset, Oi is forced in 
LI 43 then, if the MRE ODD DIGIT under exam is gone to 
zero (ise. LI, =0 FIO0=1) the statue F3 is reached 
(beginning of EVEN OUT OF CYCLE) otherwise the status 61 
is reached again and the above mentioned cycle 61 - 59 = 
51-41-63 =-53..... Wetec... . is repeated 
until the ODD DIGIT is finished. 


The above mentioned mechanism (EVEN OUT OF CYCLE - EVEN z 
CYCLE - ODD OUT OF CYCLE - ODD CYCLE) ia repeated until y 

<8 arriving at the F2 status, V2 is found set on the posi- zt 
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tion containing the sign; Lis decounted and it goes to 
ZETOe 5 

in the FA status the position containg the sign and the 
UNIT digit of the final result is read: this last one 

is set in LIy while in LI, a zero is set. 

The sign is examined and FIO1 is set. 

In the F9 status, the sign of the result is forced ("c" 
if "+" sign, "D" if "-" sign) in memory. The qualitatives 
ere set and phase m4 is reached. 
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Division 
It is assumed that the Multiplication is known. 
General 


As for the Multiplication let us give an example first. 
Assume that the following operation is to be performed: 
49258 : 367 = 134 (1st operand: DDO - 2nd operand: DRE). 
Here below is how this operation is generally done: 


8s 367 = 134 


492 
125 
15 


5 
5 
48 
80 

We examine (starting from the most significant) as many 
digits of the DDO as the ones of the DRE; we calculate 
the number of times the DRE may be contained in the 
group of digits considered: this number (which may also 
be zero) forms the first digit of the Quotient (in our 
ease 492: 367 = 1). 

If the DRE is not contained exactly in the considered 
DDO part, the remained is written (in our case 125). 
Then the number formed by the remained and the digit 
following the group considered is examined (in our 

case 9255): we calculate how many times the DRE may be 
contained in this new number; this number if the second 
digit of the quotient (in our case 1255 : 367 = 3). 

And so on until the last digit of the DDO has been 
considered. 

The last remainder obtained is the remainder of the 
aivision (in our case 80). 

Let us now divide the calculations that we have perform 
ed with many elementary subtractions: 
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DDO (Field 1) 
DRE (Field 2) 


Ist subtraction 
2nd subtraction 


Negative carry over addition 


1st quotient digit 


Negative carry over addition 


2nd quotient digit 


Negative carry over addition 


Remainder 3rd quotient digit 


Evolution of the quotient 
digits 


The machine operates more or less as described above, 
i.e. for’a certain alignment the DRE is subtracted 
from the DDO field until this has become smaller than 
the DRE itself: there is a negative carry over and a 
partial result complemented in field 1; it is therefore 
necessary to add once the DRE to field 1 in order to 
re-establish the normal operation. 
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Then, the DRE is movedof one semi-byte to the left and 
the same subtraction cycle is repeated. This until 

the DRE unit digit is aligned under the DDO unit digit. 
As far as the operands length is concerned, it is 
necessary to point out something. 

As already mentioned, the Field of the DDO must have a 
length such as to contain the remainder (Lp + 1 positions) 
and the quotient. - 

In our case, the remainder will occupy two positions and 
the quotient, too, then field 1 has. to have 4 positions; 
therefore. there is the need to add to the left of the- 
et significant digit of the DDO a position containing 
all zeroes. 

All this will be better explained at paragraph 7.2.3. 
talking of the TEST. 


OFFSET align. 


NORMAL align. 
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As far as the definitions of OFFSET and NORMAL alignment 
are concerned refer to the multiplication description. 
The dotted rectangles to the left of the DRE mean that, 
during the operation, to the DRE one or two "zeroes" will 
be "added". 

- Here too, similarly to the Multiplication, we speak of 
ODD and EVEN CYCLES and OUT OF CYCLES, considering as 
EVEN those cycles and out of cycles in which the unit 
digit of the DRE is aligned under an EVEN (in position) 
digit of the DDO; similarly as far as the ODD definition 
ig concerned. 


Division phases 


The performance of the division is divided in three phases: 
preparatory, test, and execution. 


Preparatory phase 


This phase provides to: - 


a) check that at least two of the four conditions which 
would otherwise cause overflow, and precisely 
Ly >.La, Ly & 7 (states 28/29) be complied with; 


b) transfer the DRE in a specialized memory zone; the most 
significant character to the address 232 (O08 in 
hexadecimal) and the others, at the following addresses 
in an increasing order (states 20/1 =. 28/29); 


232 * 2324bp 


set the FF FIO1: if the sign of the DRE is positive, 
set Pl01=1; if negative, set FIO1=0 (status 20); 


a) if there are overflow conditions, set the FF FICO and 
go to phase X without starting the operation (status 23). 


At the end of this phase, the registers V1, V2, Li, L2 
contain the following information. 
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where L = Ly = Lo. 
Finally, the FF SOOO at "1" ends the preparatory phase, 


"Test™ phase 


The test consists of the check that the DRE be different 
from zero, and that the field 1 (DDO) be long enough to 
contain the remainder and the quotient which will be 
arranged in field 1 in the following way: 


Ni_positions 
quotient S|] remainder 


. N1-N2 N2 
ly =N1-1 Lg = N2-1 


Therefore the quotient will have to be, at the maximum, 
of  [2(N1- 2) - 1] digits (plus the sign). 

Refer to the diagram of page 161. 

The quotient sign will occupy the less significant digit 
of the (N2+1)-th position of field 1 starting from the 
right; i.e. it will occupy the (2-N2 + 1)-th digit. 

The first digit of the quotient (unit digit) will occupy 
the (2*N2 + 2)-th digit of field 1. And so on. 

The unit digit of the quotient will be generated when the 
unit digit of the DRE is aligned under the unit digit of 
the DDO; the tens digit of the quotient will be generated 
when the unit digit of the DRE is aligned under the tens 
digit of the DDO. And so on for the other digits. 
Therefore it can be said that a quotient digit is genera- 
ted _for every different alignment. 

The consequence is that, as there should be [2(Ni-n2) - 1] 
digits in the quotient, the number of the alignments will 
be the same; as a consequnece the alignment corresponding 
to the generation of the most significant digit of the 
quotient (i.e. the digit 2+N1 of field 1) will be the 
ons in which the unit digit of the DRE is under the 

2(N1 - N2)-th digit of field 1. (Refer also to diagram 
on page 161). 


a 


30004122 ofA 
conn. su 40: 164 #0. 163 
ia 


GB 130 = P.D.S. 


1° applic. 


As a consequence, aligning the DRE so that its unit 
digit be under the [2(111 - N2) + 1] -th digit of 
field 1, and subtracting the DRE from the DDO, the 
result should be that the DDO be < of the DRE: in 
the opposite case, in fact, an additional digit of the 
quotient will have to be generatéd outside field 1. 
The TEST consists of this. 

According to the performance of the Arithmetical Unit, 
if the DDO (ist operand) is < than the DRE (2nd 
operand), the final carry-over will have to be zero; 
if, instead, DDOis > of DRE or DDO = DRE the 
carry~over will be equal to 1. It is natural that the 
DRE is zero the carry-over will always be equal to 1 
also in the case in which the DDO, too, be equal to 
Zeros Z 

The states interested ares: 61 = 59 = 51 = 41; if 

Lo >: 0 the cycle 63 - 5B = 53 - 43 is performed Lo 
times; then the status 7B is reached; here, if there 
has been an overflow (URPE = 1) phase x is reached; 
in the opposite case, the status F3 (ist status of the 
EVEN OUT OF CYCLE) is reached. The test does not 


change the-content of field 1. (in fact, during the 
status 40 = 43 a recording is made only if FAQ4 = 4). 


Note 1: “The alignment of the TEST is therefore the one 


cour. su 70.165 ro. 164 


in which the unit digit of DRE is under the less 


significant digit of the position of DDO with 
address I1 - (N1-N2). (We will see in the prepa 
ratory phase that this address will be loaded 
in the register V2). 


Note 2: ‘The starting alignment may also be defined as 
the one in which the first digit (from the left) 
of the DRE is under the second (from the left} 
digit of the DDO. It is important to point out 


that what has been mentioned is valid independent 


ly from the two lengths L1, L2. 


Note 3: It is obvious, as per what mentioned sub note 2, 
that, if the first digit (from the left) is dif 
ferent from zero, there will be an overflow. 
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In fact, assuming that the first digit be 2, 
the two operands would bes 


obviously the 1st operand > 2nd operand. 


Note 4: In the case that the absolute values of the DDO 
and DRE are not known, the mathematic certitude 
that the quotient may be contained in field 1 
(together with the Remainder) is obtained only 
if it is possible to have in field 1 (starting 
from the left) as many positions to zero (con- 
secutive) as there are in the DRE. 


Te 2203s Performance phase 


We are giving first a definition of the use of registers 
and Flip-Flops. 


- V1 a) in cycle : it is loaded with the content of V2 
in the status 50-51, then it ecans, in a decrea 
sing sense, the field of the DDO as the partial 
result is recorded in it. It is decounted in 
the status 40/43. 


»b) gut of cycle: in the out of cycle the memory 
position (field DDO) in which the calculated 
quotient digit must be recorded is addressed. 


a) in cycle: it contains the address of the DDO 
digit aligned with the UNIT digit of the DRE. 


b) out of cycle: it undergoes a counting +1 at 
every BYEN OUT OF CYCLE (status F3). 


a) input to the EVEN cycle: 
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b) output from the EVEN cycle: 


Quotient 
%4 digit 
c) input _to the EVEN OUT OF CYCLE: 


Oda digit 
quotient 


w. Quotient 


4) input_from the ODD OUT OF CYCLE; 


Quotient Quotient 
digit digit 


¢) input to the ODD cycles 
L2 


f) output from the ODD cycle: 
. | Quotient 
‘ 1 


L2 


L2, undergoes a counting at every ODD OUT OF 
CYCLE; when it becomes zero, the operation ends 


- Flip-Flop of condition: 

PAO4 ~ during the preparatory phase it is reset (status 
20). It determines the first odd cycle; iets 
the TEST. 

When it is at level "1" it means that the test 
is over (set in the status F8/F9). 
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SA00 — a) in cycle: when it is at "0", an EVEN cycle 
is performed, i.e. the alignment is NORMAL. 
When it is at "?" an ODD cycle is performed, 
i.e. the alignment is “OFFSET, 


b) out of cycle: when it is at "0", an ODD OUT 
OF CYCLE is performed. 
When it is at "1" an EVEN OUT OF CYCLE is 
performed. 
(set and reset by counter in the FA/PB status). 


co) in preparatory phase: when it is at "O" it 
determines the reading of the less significant 


position (the one of the sign) of the DRE, 


SAO1 = a) in cycle: when it is at zero it determines, 
for every digit wit of generated quotient, 
the first cycle of subtractions (or additions, 
after having had a negative carry-over). (Set 
in states 40-41, reset in the status 74/73) « 


FAOO = a) in preparatory phase: if it is at "1" an 
overflow has occurred. 


b) in cycle: it is set (in the status 74/78) 

when the last cycle of subtractions has given 
a@ negative carry-over, i.e. the DDO has be~ 
come smallér than the DRE, 
After that the DRE must be added once to field 

. 1 to re-establish normality. In the status 
50 or 51, with FAO0=1 "1" will be decounted 
on the quotient digit generated up to that 
moment; with FA00=0,instead, +1 will be counted, 
(It is reset in the status F8/F9). 


FAQ} - 2) in cyole: when it is at "1" it indicates that 
the length of the DRE is finished (set in the 
status 60/63; reset in the status 74/7B). 


FAO! ~ a) preparatory phase: at "1" it indicates 
DRE > 0 (set in the status 20) 


d) out of cycle: at "1" it indicates a result 
greater than 0 (status FA). 


COMPiL. 
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Let us go back to our example of division: 
49258 : 367 = 134 remainder 80. 


“As already mentioned, it is necessary to set one position 
to zero to the left of our real DDO in field 1. _ 


ii Quotient. Remainder 11 


7 I2 
ly =3 lg =1 L=l,-lpg =2 
14 = 1000 Iz = 2000 


The test consists of the subtraction of 


Pe om EES 


It is reached from the preparatory phase having 
S000 = 1, then the status 61 is performed. Here, 
the less significant position of DRE is read 

(at the address 232+1): 


from which the most significant ee is lowered in 
LI3. (OFFSET alignment). 

A decount is made on the length of the DRE contained 
in LI3. In the status 59 the 2nd DRE position is read 
(at the address 232) ‘ 
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and its less significant digit is lowered in U4, so that 
now in LI43 there is: 


T 
ee 


The status 51 is reached where the DDO position address— 
ed by V2 is read (11 - L = 998), Leer 


the following subtraction is performed 


and the result is unloaded 


in 143. (+1 is counted on Ly; but this does not have 
any importance during the test). V1 is loaded with 
with the content of V2 (998). In the status 41, V1 is 
decounted and FIOO is set. As the DRE length is not 
over yet (F103 = 0) the status 63 is reached where at 
address 232 is read: 


the most significant digit (3) is set in LI3; a decount 
ing is made on Llg which goes to 15. FIO3 is set 

(DRE length over); In the status 5B the reading is not 
done from memory and a zero (ROj) is lowered in LIy. 
LI43 now contains 


w 
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The status 53 is reached where the DDO (with V1) is 


read 


and the subtraction is performed 


the result 


is unloaded in LIg3- In the status 43, a recording is not 
made, V1 is decounted (997 - 1 = 996). When FAO3 = 1, 
the status 7B is reached (in the opposite case, the cycle 
63 — 5B - 53 -— 43 will be repeated until Lp is finished); 
in this status in L1, the length of the DRE is reset, 
FIO3 is resets In our example, as URPU = 0, the status 
F3 (EVEN OUT OF CYCLE) is reached; in the opposite case, 
phase of will be reached giving an overflow signal. 

End of Test. 


Status F3, +1 is counted in V2 (999) and L1, is cleared 
(in cycle it will contain the Quotient digit). 


Status FB. It is not read because FAO4 = 0, then a zero 
(R02) is unloaded in Lt 4 but this is not important for the 
following: 


Status FG. A writing is not performed because FA04=0; 
the only significant operations are the set of FIO4 

and the reset of F100. 

The EVEN cycle is started. Field 1, let us remember it, 
has undergone no variations yet. 
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Status 60. The DRE is read at 232 +1 


and this position is unloaded in 114, (NORMAL alignment). 
A decounting is made on lg (1 ~ 1 = 0). 


Status 50. The DDO is read with ¥2 (999);- 


the subtraction is performed 


{the most significant part only is processed, RO, is 
by-passed in 11 3) and the result is unloaded in 114. 


+1 is counted in LI: first uit of the quotient digit 
(O+1 = 1). 


V2 is unloaded in V1 (999). 


Status 40. L1q, is written at the address contained in 
¥t (999), a decounting is made in V1 (999 - 1 = 998). 
At this point if Llp = 14 (L104=0), the status 7A would 
be reached, otherwise, and it is our case, the status 
62 is reached performing then, as we will see, the 
states 52-42. The cycle 62-52-42 is performed (Lo + 1) 
times. 3 
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Status 62, The DRE position in 232 is read 


and is lowered as it is in Lt 439 a decounting is made 
on Llp (0-1 15}; FIO3 ia set. 


Status 52. The DDO is read with Vt (998) 


the subtraction is performed: 


the result 


Bo 


(the previous subtraction had given 2 negative carry- 
over) is unloaded in 1143. Obviously, a counting is 
not done in 114: 


we PT 


Status 42. Lig, is written at the address contained in 
V1 (998), V1 itself ia decounted (998 - 1 = 997). 

The subtraction is not complete, in fact it is necessary 
to update again the position of DDO at the address 997. 
Therefore the cycle 62 — 52 = 42 is reached again and 
there this subtraction is performed: 


(pDo) - (DRE) = 


(to be noted that in 42, V1 is not decounted). 
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At the end of the status 42, the field of the DDO is thus 
modified: 


V1 contains 997, V2 contains cea FAOO = 0 

(because URPE = 1). 

The status 7A is then reached in which Lg is reset in 
Lip, L14 is transferred, (quotient digit generated up 
to this moment, in our case: 1) in Lig, FIO3 is set. 
Then the cycle 60-50-40-62-52~442-62-52-42 is performed 
again; this time 7A is reached with URPE=0, in fact 
the subtraction has been performed: 


with URPE=0 as subtrahend < . minvend. 

This last condition sets the FF FIOOQ; but FAOO at the 
end of the status is still at "O" and therefore the 
cycle 60-50-40-62~52-42-62-52-42 is performed again; 
this time, though, to the contrary of the other times, 
(in which there was FAO0=0) in the 50 (and 52) status 
the additions are done instead of subtractions and the 
quotient digit is decounted of 1°(in L114) generated up 
to that moment. In particular in our case, the final 
digit of the quotient will be 7. 

The status 7A is then performed in which among the other 
operations L1,, (quotient digit = 1) is transferred in . 
Lt4 and then the status, F2 is reached (ODD OUT OF CYCLE). 
It is necessary.to remind here that V1 contains the 
address 997, V2 contains 999, L21; contains 2. 


Status F2. It is decounted in 124 (2 - 141) and Lt, 
is cleared, where, in cycle the new quotient digit will 
be generated. - . * 


Status FA, The memory is read with V2 (999) but this is 
not significant. in this moment; it will be significant 
only when the last position of the DDO field will be 
read, i.¢. the one containing the sign. 
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Status F9. In this status the quotient digits in EVEN 
position contained in L14 are written 


(in our case) 


at the address contained in V1 (997), FIOO is reset. 
The last time that this status is reached, i.e. when 
121 = 0, beside the odd digit, the quotient sign is 
written. 

At this point, the cycle 61-59-51-41-63-5B-53=43 
subtracting once the DRE from field 1. (We are not 
here repeating the explanation, status by status, 
already done at the beginning of our example). ° 

The result is 08 88 with URPE=1, then after the status 
7B is performed a re-cycle is made to perform 61-59 ... 
.e. 43 subtracting for ¢ second time the DRE (the 
quotient digit is always filled out in L11) obtaining 
as a result 05 21 with URPE = 1; 7B is performed again 
and the cycle 61 ... 43 is performed for the third time 
obtaining 01 54 with URPE = 1. The fourth time 97 87 

is obtained with URPE=-0, then, after 7B has been perforn 
ed (in which FIOO is set) the cycle is reached again 
put this time in 51 (53) the additions, in place of the 
subtractions,are performed and the quotient digit in 
11, is decreased (instead of increased) by 1. 

7B is reached again (as always) Lg is rigenerated in L123 
and the (opp) digit of the quotient is transferred 
from L114 to L13. 

At this point V2 contains 999, V1 contains 997 L124 con- 
tains 1. 

Then the EVEN OUT OF CYCLE is performed. 


Status F3. +1 is counted in V2 (999 + 1+1000) and 
114 is cleared. 


Status FB. The memory is read with Vi (997): 


Even digit | 6 | 
quotient 4 


and ROp is transferred in Ig, i.e. the EVEN DIGIT of 
the Quotient previously generated is maintained. 
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Status F8. L143 is recorded 


(in our case 


in field 1 (997) ).- FIOO is reset. 


At this point an Odd Cycle (already described) is per 
formed again, obtaining as quotient digit the digit 4 
and as remainder in the field of the DDO 08 Or. 

After the status 7A, V2 contains 1000, V1 contains 993, 
Lt, contains 4, 12, contains 1. 

The the last ODD OUT OF CYCLE is performed. 

A decounting is made during F2 on L2, (1-1 = O: end 
of the operation) and Li, is cleared. 


Status FA. The memory is read with V2 (address 1000): 
position of the DDO sign; the sign itself is examined 
and the FF FI01 is set accordingly. 


Status F9. The sign is forced in RO, and it is recorded 
in memory with the EVEN digit of the quotient contained 
in Lg. 


at the address of V1 (998). The qualitatives are position 
ed and thus the operation is ended. 
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DETAILED MEMORY DESCRIPTION 
General 


The memory has a capacity which can vary from 8K to 32K 
positions which can be addressed individually. 

In the case of maximum capacity the memory pack contains 
40 boards and 2 matrixes. 

The memory is located in the lower part of the Central 
Processor wing because of ventilation problems. 


Description of block diagram 


The memory, in broad lines, consists of the following 
parts (refer to fig. 12): 


~ Delay Line (4 parts) 
It is used to time the various significant events in 
memory. 


Driving current adjustments circuits 
They are used to determine the driving currents value. 


~- Driving generator (2 for reading and 2 for writing) 
They are used to generate the currents in the selected 
position. 


Selection circuits (128 for 2 matrixes) 
They serve to locate the memory position in which to 
perform a reading/writing operation. 


inhibition generators (72 for 2 matrixes) 
They serve for the writing logic. 


— Reading amplifiers (72 for 2 matrixes) 
They serve to detect the tension pulse from the sense 
wires coming out from the core planes and to bring 
the pulses themselves to standard logic levela. 


Strobe generator 


It serves to operate a time discrimination between 
signal and noise coming out from the matrix sense wire. 


Matrixes 

They consist of ferrite cores set on 9 planes, one of 
which serves for the odd parity check. Every matrix 
has 16384 positions (128 x 128) which can be detected 
along the two ortogonal axes X and Y. 
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The sequence of events in memory is timed by pulses 
generated by a Delay Line. 

The Delay Line consists physically of 4 parts (see 

fig. 13), 2 for reading (ch. 352 — 353) and 2 for 
writing (ch. 354 - 355)- 

The starting of the Delay Line occurs with the command 
VAMEA arriving from C.P.U.; this command is called MEMOA 
in memory. or 

A certain number of pulses with equal length (150 ns) 
are taken at different intervals from the Delay Line. 
All the pulses are taken from the Delay Line in fixed 
points with the exception of the MA0Q4 which requires a 
different positioning depending on the memory (refer 

to para. 8.2.6.2.). 

Some pulses (ch. 370-5} are taken to supply the signal 
MEVA (valida memory) to the ¢.P.U. 

The cycle of this Delay Line is partially overlapped with 
the one of the C.P.U. 

The period of the memory Delay line is about 2 vs. 

In the average the memory access time is about’ 460 ns. 
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Fig. 13 = Memory Delay Line portion 
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8.2.2. Driving currents 


* 8.202016 Reference voltaze cenerator 


This circuit serves to supply a reference voltage to the 
driving current generators (refer to fig. 15). 
It consists of a power supply, stabilized at -20V which 
supplies a voltage of about -14V variable in function of 
the environment temperature (“SRI signal). 
The driving currentSare proportional to the 6V voltage 
difference that there is between the signal MERI and 
~20Y; this voltage difference is independent from 
-20V power supply voltage and is only in function of 
environment temperature. 
sensitive element is a tharmistor connected to a 
compensation resistive network having the characteristic 
to be able to vary its resistive values when the environ 
ment temperature varies. 
The signal “ERC serves for the memory margin evaluation 
circuit. 
The driving currents vary of 40% fram 10 °C to 40 °C, 
having as reference a 6¥ voltage. 
The circuit TORI and the thermistor assembly are 
physically located on the TEMB2A board (ch.373=3). 
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8.2.2.2, Memory margin evaluation circuit il 


Thia circuit allows to vary manually the reference 
voltage, signal MERI, and therefore the driving currents; 
physically it is located on the MAME board (ch. 350-1). 
On the MAME board there ia a rotary switch DEVI with 6 
positions for margin evaluation to which the following 
variations in percentage of the driving current Ip cor 
respond: : % 


Rotary switch 
position 


In the position "0", the driving current has the 
nominal value imposed by the TERI circuit of the 
TEMEZA board ‘therefore the function of the MAME 
board fails. 

In the other positions, the MAME board acts on the. a 
TERI circuit inserting some additional resistances in : 
the following way (refer to fig. 16): 


= by inserting resistances between MERC and -20V, 
MERI increases; 


- by inserting resistences between MERC and MERI, i 
MERI decreases. . 
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8.2.3. Driving generators 


The reading and writing current generators used belong 
to the unidirectional type. - 

For each ax, 2 current generators called PIME are used; 
in total 4 PIME are needed in the case both of one matrix 
only and two matrixes. 

The 4 generators are used in the following way: 


- 1-reading current generator, MOILI, for the ax ¥ (ch. 370-9); 
- 1 writing current generator, MOISI, for the ax ¥ (ch. 371-9); 


~ 1 reading current generator, MVILI, for the ax X (ch.370-4); 


- 1 writing current generator, MVISI, for the ax X (ch.371-4). 


The generated current lasts for about 400 ns, its value 
is around 368 mA andits trailing edge is of about 115 ns. 
Every couple of reading or writing current generators is 
driven by an APIM circuit (ch. 370-3 and 371-3) at the inputs 
of which there are the reading or writing timing signals 
MILTA or MISTA and the reference voltage MERI. 

The APIM circuit ig physically located on the PIME board. 


8.2.3.14 APIM circuit (refer to fig. 17) 


The APIM circuit generates the wave form necessary to. 
drive a couple of current generators. 

The circuit is driven, through capacitive coupling, by 
two NANDa in cascade (ch. 371-1, 2 and ch. 370-1, 2). 
The first NAND uses 5 out of ita 8 inputs to take from 
the Delay Line a number of pulses sufficient to supply 
the reading, MILTI, or writing, MISTI, timing signal 

to the APIM circuit. 

The current raising time ia determined by the capacities 
C4~C5 inserted on the TR3 transistor collector (fig. 17); 
Its width is instead established by the MERI reference 
voltage generated by the TERI circuit which acts as a cut 
ting voltage on the TR3 collector. 


8.2.3.2, PINS circuit 


The current generator consista of 2 transistors in parallel 
having a single output. The driving current ia determined 
by the emitter resistances of the TR1 and TR2 transistors 
adjusted for this purpose (fig.18). The coupling with the 
memory wire was done through the T1 transformer which has a 

transformation ratio 1:1. 
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8.204, Selection circuits il 
8.204416 General 
The memory consists of 1 or 2 matrixes with 16384 
positions (128 x 123). 
Every matrix is divided ideally in four quarters of 
4096 positions (64 x 64) each identified by the letters 


A, B, C and D and B, P, G and H respectively for the 1st 
and 2nd matrix (fig. 19). 
The two matrixes forming the memory are ideally set in 
| diagonal (fig. 20). The selection of one of the two 
matrixes occurs with the FF VO14 of the VO addresser 
of G.P.U. (figs 21)). 
The particular order of selection of the quarters A, il 


B, © and D for the 1st matrix and E, F, G and H for the 
2nd matrix is obtained with the 4 possible combinations 
of the exclusive OR of the FF VO12 and VO13 (MEVO signal). 
The FF VO13 has the task of selecting one of the two 
diagonals of each matrix, while the FF V012 selects the 


quarter within the diagonal itself. an oO 
Every matrix ax is divided in 8 groups, every one of which ae 

is driven by a switch called switch of group (INTE A). . 
Within every group each memory lead is chosen through 

16 switches called switch of unit (INTE B). 


The switches of the units, by groups of 4, are connected 
with some uncoupling circuits (REDI). 

The direction of the driving current Ip in the memory 
circuits is the following: driving generator - uncoupling 
circuit - unit switch - matrix - group switch. 
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8.2042, Organization of the selection logic 


The memory module includes in the maximum version (32K) 
128 interruption switches divided in 8 boards with 16 
elementary switches each. 

The types of switches used are two: 


~ Group switches on ground side (INTE 4); 
= Unit awitches on ground generators side (INTE B). 


For each ax, the switches are organized in two couples 

of sub-matrixes of 16 elements each (4 x 4): 1 couple for 
the group side and 1 couple for the unit side. re 
The switches of each sub-matrix are selected by the DRIV 
and SINC circuits (fig. 22). 

The DRIV circuits of every couple of sub-matrixes are 
driven by 3 FF of the VO addresser register of CPU, one 
of which serves to select the sub-matrix and two to 
select the DRIV circuitse 

The timings (2 for reading and 2 for writing) arriving 
from the switches timing logic act on the circuits SINC 
of every couple of sub-matrixes. 

The timings ara common to the two sub-matrixes and are 
conditioned each one by a FF of the VO register. 

The use of the various FF of the register for the 
selection of the unit and group switches for the X and ¥ 
axes is the following: 
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Switches timing 

Such a circuit consists of two FF MALS and MASS (ch. 360) 
uaed respectively to time the memory reading and writing 
phase. 

The FP MALT and MASS are driven directly by the pulses 
generated by the Delay Line. 

The circuit supplies the signal to time the reading 
HALn (n=0~-7) an@ the writing MASn (n= 0~7) used by 
the SINC circuit. 


8.2.4.4. DRIV circuit (fig. 23) 


The DRIV circuit consists of a TR1 transistor working 
from the switch and driven by a NAND at tho inputs of 
which there are the FF of the VO addresser register of 
CPU. 

When the TR1 transistor is off, the 4 switches of the 
line of the sub-matrix connected to it are enabled to 
the performance. 


Bi 2.4.56 SING circuit (fig. 24) 


The SINC circuit consists of a TR2 transistor driven by 
a NAND at the imputs of which there are the MALn or MASn 
timing signals. 

When TR2 is on it enables to the performance one of the 
4 switches of the column of the sub-matrix connected to 
it. 
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8.2.4.6. REDI circuit (fig. 25) 


- The REDI circuit has the task to uncouple, by group of 4, 
the switches of the reading or writing units from their 
respective driving current generators; the degrading of 
the trailing edge of the driving current Ip due to 
parasitic capacities is thus avoided. 

The REDI circuit consists of a D1 diode placed in the 
sense of the current and polarized by a R1 resistor re- 
ferred to +20. 


8.2.4.7. Group awitch (INTE A) (fig. 26) 


It serves for the selection of the memory leads on ground 
side; it consists of a TR1 transistor driven by the 
secondary wiring of a 11 transformer. 

The TH1 emitter is connected to ground while the collector 
is connected to the divider diodes with 16 subsequent 
memory leads (e.g-: leads 0 - 15). 


8.2.4.8, Unit switch (INTE B) (fig. 27) 


It has the task to select the memory leads from the 
driving generator side; it consists of a TR2 transistor 
driven by the secondary wiring of a T2 transformer. 

The TR2 collector is connected to the driving generator 
through an uncoupling circuit REDI, the emitter is 
connected through the divider diodes with 16 memory 
leads with an interval of 16 between each group 

{e.g 0-16-32-48 . . « 208-224-240). 
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8.2.5. Inhibition circuits 


8.2.5.146 General 


The memory module has, in the maximum version (32K) 72 
inhibition generators divided in 9 boards with & ele- 
mentary circuits in each. 

Every board contains the elementary circuits related to 
two subsequent plans of the matrix, with the exception 
of one which contains the ones concerning plane "0" 

of both matrixes. 5 

The organization of the inhibition logic divides the 

9 planes in even and odd planes. 

Each plane of the two matrixes is divided in 4 inhibi- 
tion windings (8 for the 2 matrixes). 

Bvery winding covers a zone of 4096 cores (128 x 32) 
called Strip. 

The strips of the even planes are set perpendicularly 
to the ones of the odd planes (fig. 28). 

The selection of one of the 8 strips (0+3 for the 
1at matrix, 4+7 for the 2nd matrix) of the even or 
odd planes is done using the VO addresser of CPU and 
precisely: 


- even planes strips FF VYOO5—MEVO-Vv014 


- odd planes strips FF V011-V012-V014, 


8.265625 Inihibition logic timing 


The timing signal of the inhibition logic MAGI 
(ch.371=5) is obtained making the OR of 6 pulses 
generated by the Delay Line. 
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8.2.5.3 Selection of strips and planes (fig. 31) 


The signal MAGI conditioned by the interested FF of VO 
supplies the timed commands MIPm and MTDm (m = 0+7 + 
strip indicator). 

These signals are used to select one of the 8 strips 

(4 for each matrix) respectively of the even and odd 
planes (refer to ch. 390 - 391). 

The choice of the plane is obtained conditioning the 
timed commands with the signals MNOn (n = 0-2-4-6-8 
for the even planes and n = 1-3-5-7 for the odd planes). 
The signals MJOn arrive from register RO of the CPU with 
the names ROOn (n = 0 - 7), ROC8; and they change nanes 
passing through the strappings on the MAME board (refer 
to ch.350). 

The obtained signal is called LBum (n « plane indicator, 
m = strip indicator). 


8.20504 Power circuit (INIB - Fig. 30) 


The power circuit is driven by two NAND's in parallel 
driven by the Linm signal. 

The coupling between the matrix inhibition lead and the 
related power circuit is obtained through a T1 transformer. 
The inhibition current circulating in the secondary 
circuit is obtained making the transistor TR1 whose col 
lector is connected to the primary winding of T1 work as 

a switch (the other terminal of the primary winding of 

1 is connected with the REIN circuit). 

The transformation ratio is 1:1. 


8.2.5.5. Adjustment circuit (REIN circuit = refer to Fig. 29) 


of the power circuit through the primary winding of T1, 
while.the other terminal is connected to the +20V voltage. 
The resistance determines the value of the inhibition 
current (abowt 340 mA), the capacitor the period of the 


9 elementary circuits are assembled on every REIN board. 
Every circuit consists of a RC group; a terminal of the 
group is connected to the collector of the TR? transistor 
trailing edge of the current itself, 


i Every REIN circuit drives the 8 power circuits related to 
a the same plane of the two matrixes. A suitable timing x 
gy $ (MIPm or NTDm) allow to enable every circuit individually. z 
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Fig. 30 - INIB circuit 
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8.2.6. Read circuits 
8.2.6.1, General 


The memory module has in the maximum version (32K) 72 
read amplifiers divided in 8 boards with 9 poLenen tary 
circuits each. 

Bvery matrix plane is divided in two diagonals of 8K 
formed by the quarters AB-CD for the 1st matrix, EF-GH 
for the 2nd matrix. A 

In every diagonal, there are two sense wires which are 
connected to amplifiers. 

Every sense wire includes in every quarter half of the 
cores; the sense wires are wired with such a geometry in 
order to obtain a high signal-noise ratio. 

The signals obtained by the commiting of the selected core 
in case of "1" reading, have a width of about 40 mV and 
may show at the terminals of the sense wire with positive 
or negative polarity. 

In order to obtain a conversion of the signals at logic 
levels, we perform: 


- a width discrimination 
— an amplification 
- a time discrimination. 


Width discrimination 


The width discrimination on the signals coming out from 
the sense wire is obtained through a double resistors 
network (RETED circuit) supplied by the signal META (+12V). 
This voltage serves to create a 20 mV fixed threshold so 
that signals below-this value are not considered as "1". 


8.2.653+ Differential amplifier 


The differential amplifier consists of integrated circuits 
and has two equal sections with a single output. 

It has the task to amplify all the signals collected by 
the sense wire, above the input network threshold. 
Depending on whether the signal taken from the sense wire 
is positive or negative, one section or the other will be 
working. 
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The 1 and 2 strobe inputs on the. differential amplifier 
are in parallel and they are used for the time discrimina 
tion. 

The LEAnp or L3Bnp signal (n = plane indicator; p = sense 
wire indicator) obtained at the output is the result of 
the AND between the strobe and the amplified signal. 


8.2.6.4. Tine discrimination 


The time discrimination is obtained through the strobe 
circuits. 

The strobe signal is obtained with the MAQ4 pulse of the 
Delay Line which determines also its length (ch.370-371). 
The strobe circuits and their improvements are physical- 
ly located on the PIME2A board. 

Each one of the 4 MASTx strobe signals (x = 1 = 4) supplies 
@ll the amplifiers of a diagonal. 


NOTE: In order to make an exact discrimination of the 
signal coming out from the differential amplifier 
it is necessary to maintain constant the time 
elapsing between the trailing edge of the read 
driving current (analogic stages) and the strobe 
(logic stages). 

In order to obtain this result it is necessary to 
position the output of the MA04 pulse (strobe 
timer) with respect to the MAQ1 pulse (1st pulse 
of read PIME timing) every time that the read PIME 
board is replaced. 


Initiela printed 
on the PIME in 916 
K strapping position} 07 05 104 | 03 | 02 | 01 | R27 R31 RAE RS 
on Delay Line inQ15 [N7 ND [N31 N3 ¢N3 | N3 [N3 1N3 | N3 | NS 


* 8.2.6.5 Wired OR and logic OR (fig. 35) 


The wired OR consists of the physical connection of the 
outputs of the amplifiers of diagonals AB - EF and CD = 
GH of each plane. 
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The logic OR is obtained through the AMOR circuit of the 
LOGI2C board (ch. 388) which performs ‘the logic OR of the 
two diagonals above mentioned. 

The resulting signal LEOn (n = 0 = 8 plane indicator) is 
sent to the CPU RO register. 


~6V_ generator (eee 34) 


This circuit supplies the -6V voltage used by the diffe- 
rential amplifier.  |+ 

The circuit consists of 2 transistors TR1-TR2 connected 
to an emitter-follower whose bases are supplied with 
constant voltages through 2 zener D1 and D2. 

The resistance between the emitters and the parallel of 
the two zeners serves to increase the reliability degree 
of the circuit as the output voltage must not be above 7V. 
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Memory composition 


The memory (1 module) of the GE 130 is interconnected to 
the Central Processor. 

This assembly and the circuits common to all versions form 
a single elementary unit: UCE 460. 

The matrixes and the boards additions necessary to obtain 
the various memories capacities form other elementary 
wits. 

The composition in elementary units of the Central 
Processor in function of the different memory capacities 
is the following: 


Versions Elenentary units 


8K UCE460 + 1 MEM470 

12K UCEI6O + UCE461 + 1 MEM470 
16K UCE460 + UCE462 + 1 MEM470 
24K UCE460 + UCE463 + 2 MEM470 
32K TCE46O + UCE4S4 + 2 MEM470 


in which: 


~ UCE460: Central Unit (4} modules not differentiated 
as far as the memory extension is concerned). 


— UCE461; boards addition to pass from 8192 to 12288 
memory positions. 


~ UCE462: boards addition to pasa from 8192 to 16384 
memory positions. 


— UCE463: boards addition to pass from 8192 to 24576 
memory positions. 


= UCE464: boards addition to pass from 8192 to 32768 
memory positions. 


— MEM470; 1 memory matrix 
Matrix description 


The matrix (M3M470) consists of the following parts 
(drawing No. 14053098): 


-9 planes (with 16384 cores) one basides the other; 


- 1 driving wire for every column of the ax X; 
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= 1 driving wire for every row of the ax Y; 

- 4 inhibition wires for every matrix plane}; 

- 4 sense wires for every matrix plane; 

- 4 boards of separator diodes (2 DIRE A and 2 DIRE B). 


The introduction of several sense and inhibition wires 
and the special geometry with which they have been wired 
has allowed to reduce considerably the noises. 


Driving wires 


The matrix driving wires are connected with the selection 
logic of the memory through'the boards DIRE A and DIRE B 
containing the separator diodes and the resistances to 
refer to +12. 

These boards are set externally to the cores planes. 

The inputs of the read driving wires (outputs for-write) 
are on plane "0" for the ax X and on plane "8" for the 
ax ¥, 

The read outputs (inputs for write) are on plane "8" for 
the ax X and on plane "O" for the ax Y. 

The denominations XO, Xt, « » « YO, Y1.. « indicate 
current read inputs (write outputs) while the denominations 
XOt, X41", . « - YO', Yit.. . . indicate the current read 
outputs (write inputs) (refer to fig. 36). 

The functions of the separator diodes and of the resistan 
ces referring to +12V (refer to figs 37) are those of 
uncoupling dynamically all the lines driven by the same 
switch thus avoiding that the capacitive ourrents flow 
in the unselected memory lines. 

The physical location of the diodes and of the resistances 
and their interconnections with the matrix may be seen 

on the logic diagrams of the MEM470 (ch. 500 - 511). 
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Sense and inhibition wires 


The matrix sense and inhibition wires are connected with 
the memory logic through connectors J1 and J2. 

The connection between the matrix and the above mentioned 
connectors is done with a TWIST wire. 

The input and output terminals of the inhibition and sense 
wires physically are located as indicated on drawings 

No. 14003082 — 14003083 of the MEM470. 
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DETAILED DESCRIPTION OF THE C.P.U. COMMAND LOGIC 
General 


The external instruction calls, as we have already seen, 
for a memory sub-field. 

The characters of this sub-field supply the additional 
information required to perform the external instruction. 
These characters are read and interpreted after the @ 
phase, 

This second phase is called phase to organize the external 
instructions or general 8 phase. 

In the case of SPER, LPER, EPER, CPER, the instruction 
ends after the performance of this phase. 

In the case of TPER, at the end of the general £ phase 
the real data transfer starts. 

The general phase is performed algo in the case that 
the program loading is to be performed, i.e. the 
introduction in memory from the address 0/0 0/0 onward 
of the program which will be performed efterwards. 

During this phase, characterized by the FF AINI position 
ed in set with the switching of the "LOAD" key from the 
operating panel, some commands are inhibited that would 
normally be issued, and others specifically connected 
with program loading will be issued. 

In the case the external instruction uses a transmission 
channel or a C.P.U. connector already busy with another 
transfer instruction, an automatic waiting re-cycle 
occurs consisting of: 


- positioning the program addresser on the function code 
of the peripheral instruction (decounting 4 positions); 


~ going back to the beginning of phase Ol. re-examining 
the peripheral instruction not performed and so on, 
until the selected connector and channel are free. 


This re-cycle is necessary in order to be in condition 
to detect and, if necassary, to fulfill any possible 
interruption ‘requests, thing that occurs during phase 
The automatic re-cycle occurs also considering the select 
ed peripheral unit status only if the instruction mst 

be performed with a waiting for the unit free. 

The only instruction which is not blocked by the busy 
channel or connector condition is LPER which has the task to 
examine the busy channel and connector conditions and to 
generate as a consequence the qualitative result. 
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Sequence of general Bz phase || 
The general - phase is reached after having performed 
phase Q aud with the machine devices set in the follow 
ang way: 


instruction subsequent to the peripheral one; 


~- PO contains the address of the function code of the | 


~ FO contains the configuration 9/8 in the case of PER - 
and 9/¢ in the case of PERI; 


~ Liz, contains the character "C" {containing the unit 
name: U in case of PER). 
In case of PERI this character is not used; 


- V1 and V2 contain the address of the Ist character to 
the left of the sub-field. 
To scan the sub-field the register V2 is used. 


The sequence of the states performed during the general 
phase differs substantially on the type of PER per- 

formed. 

Using the Flow-charts (14023130 fig. 13 and 14) analyze 

the different operations performed. 


- Status 65/64 
If the instruction is a PERI, the character C which 
was stored in Liaq during the phase A » is replaced 
with the content of the 224th memory position. 


- Status c8 
The character Z, first character of the sub-field, is 
read from memory and it is stored in L2. During program 
loading L2 is cleared, blocking memory reading 
(one ie forced Z=0/0). 
If the channel or the connector selected are busy FIO5 


is set and“ then a decount is done in PO,if 
necessary . 
F104is reset toenable, if necessary, a 8 waiting 


period between the issue of ABBE and the return of the 
peripheral unit conditions. 


= Status D8 
If the channeland the connector are free, the ‘Enable 
channel selection" command is issued (this permits the 
issue of the peripheral unit strobe, AEBE) Character U, 
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that represents the unit name, is loaded in register RE 
to be then forwarded to the interface. 

If to the contrary, PO counts <1. 

The reason for the decount is,for the machine,to position 
itself on the function code of the pertinent peripheral 
instruction, after the following stati have been done , 
so that it can re-enter the instruction tothen complete 
it. This recycle finishes when toth the channel and the 
connector are free. 


No recycle is done if the instruction is a LPER for 
channel or connector busy, 


Status D9 and DA 
These two stati do two further decounts on the program 
addresser PO (if necessary) in the same way described 
as for Status D8. 


Status D8 

Does a 4th decount on PO (if necessary) and sets ~FIO4 
which was put in reset during Status C8. 

Two ways are open after Status DB. 


1) If both the channel and the connector are free (FA05), 
as FI04 is copied in FAO4 only at the beginning of 
the next Status, a recycle is done on Stati Dé, D9, 
DA and DB which will not carry out any meaningful 
operation. . 

This recycle is done only once because FAQ4 will be 
in set at the next passage.° 

The reason a recycle is performed is to introdu 
ce @ gap between the issue of the unit selection 
signal AEBE (Status D8) and the instant in which the 
interface conditions on the unit itself are scruti- 
nized, This gap is to give settling-down time to the 
logic levels present on the selected unit interfaces. 


If either the channel or the comnector are occupied, 
and thus PO is holding the configuration of the func- 


tion code of the peripheral instruction, the program 
enters Status DC, 
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= Status DC 
=- V3 ig transferred in Vi. This operation is done for a 
SPER instruction to unload in V1 the final address of 


the transfer using channel 3. 


= RO takes on the 0/1 configuration, which corresponds 
to the exam configuration for the unit free condition. 
If the unit is not free (PCOV) and if the instruction 
envisages to wait for unit free (L202, L2__ contains 
the Z) and if switch SITE is released, (AITE),, FIOO 
sets to enable the forthcoming wait recycle. 


- If the instruction is inherent to channel 2 (L200)and 
if both the channel and connector are free (FA05), the 
timer SI is loaded with the Ist configuration of the 
data exchange sequence inherent to channel 2. 


= Status CC 
=- If program is not in the initial program loading phase, 
the subfield character X is read from memory and is 
loaded in RE, 
If there is no data exchange under way on channel 3 
(FUC3), character X is also stored in RA. 


~ Configuration 4/0, representing the read forward com 
mand, is loaded in RE during initial loading. 


= If PIOO had been previously set (Unit busy), FIO5 sets 
to enable the. wait recycle after having decounted in 
PO during statuses D8, D9, DA and DE. 


- If the instruction is an EPER or an LPER, FI05 sets 
if necessary. 
FF FI05 is now considered as the qualitative flip-flop 


to store the condition occurred signal. 


The sequence, from Status CC, can follow 4 different ways: 


1) With FAO5 . PAOO the sequence reaches back into 
Status D8 to do a decount in PO. This is necessary 
to carry out a wait recycle for unit free. 


2) A return to phase O( is done if the unit. is busy and 
if condition FAQ5 is present the second time that 
Status CC is entered into. 

For an LPER the instruction is considered finished, 
thus the sequence returns to phase & 
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3) If the instruction is a SPER (FAO0.PAO5.DU96.DU95), 
the sequence goes to Statuses EA and EB, which per~ 
form the unloading of channel 3 conditions. 


4) If the instruction is either a CPER or a TPER and 
all the conditions set down necessary to continue 
the sequence have been satisfied, Status CA. is 
entered. 


Status CA 

The I/0 (CEO3) command-is always issued, This command 
resets particular channel logic conditions, 
Furthermore, only in the case that the instruction is 
a CPER (L207), the following operations are carried 
out: a 


~- Signals VICU and TU2I1 accompanying the command whose 
configuration has either been loaded in RE or in™ RA 
during Status CC are sent to the interface. 


~ If the selected connector is either connector 3 or 4 

(TIO7) or is connector 1, operating in 1 unison with 
channel 1 (MB Standard Printer — LI06,L200), the 
execution of the operative cycles ceases waiting for 
the command receipt (TB30) through the command reset 
signal RIAP. 
In this case, until the command receipt is delivered, 
the machine does some statuses 0/0 (display) because 
these are no cycle requests (when operation is not 
in overlap). 


Status CA is the last meaningful Status that is per 
formed for a CPER instruction before the % phase of 
the following instruction, 

If a TPER is considered, the sequence goes to Status 


* AB. 


Status a6 - 
If the program is not being initially loaded (AINI), 
the first byte representing the leNgth is read - off 
from memory and loaded in L143. 

During initial loading, Li43 is zeroed. 
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= Status Ag 
RIN enables the reading from memory of the second byte 
expressing the length and memorizes it in L191. If the 
instruction belongs to channel 3, the contents are 
transferred into register L3. 
During initial program loading register L121 is preset 
with configuration 8/0 which corresponds to a length of 

129 characters. 


Status AA 
AINI enables the reading from memory of the most si 
gnificant byte of the address and transfers it in VWig3- 
During initial loading, Vig3 is zeroed. 


- Status AB . 
If the integrated parallel printer (1.P.P.) (PC11.P021) 
is not interested by the instruction, AINI enables the 
reading from memory of the least significant byte of the 
address transferring it in Vio. 
If instead the instruction does interest the I.P.P. , 
Vio, ia zeroed. . 
The contents of V1 are loaded in V3 if the instruction 
is on channel 3, 
If channel 2 is used, V1 is put in V4. 
During this Status, the I/O command (CEO1) is issued to 
enable the set condition of the following flip-flops: 


1 = RASI, PUC2 and PUC}. These identify the transmis - 
sion phase for channels 1, 2 and 3 respectively. 


2 - PEC4, Has the purpose of removing the selection on 
from channel 1, with which the instruction on chan 
nel 3 was initiated, when the data output transfer 
phase starts on channel 3, 


3 - RUSC and RIND. These memorize the mode of transfer 
pertaining +o channel 3. , 


Flip-flop VICU sets and the command accompanying TU201 

is issued. 

If neither the reader nor the integrated printer are 
interested (PCl2 + Poll + P02), the command to enable 
the reset of RIAP is issued in waiting for the command 
received, 
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If the “enable reset of RIAP" is issued and the 
sequence is not in overlap, the machine does 0/0 cycles 
up to the arrival of the command receipt. It then passes 
to Status B8, 


Status B8 

If it is the first time that Status B8 is being done 
(PAO), if the sense of transfer is in input (1206) and 
if the command has been accepted (RAC1), a character 
request TU101 is emitted, " 

The arrival of a TU101 ‘at an integrated car reader 
causes the feeding of one card, : 

If the instruction is a preparatory instruction for 
channel 2 (L200,L203), flip-flop F102 sets which,if the 
instruction straight following the present one is a 
TPER on channel 1, sets the overlap of data transfer on 
channel 1 and 2, with mode 115. 

After Status B& has been completed , the Processor 
behaves in different ways depending on the channei used 
and on the eventual other transfers under way using 
overlap. - i 


°4) - If the transfer is inherent to channel 3, condition 
DU98 is verified. This causes Stati EA and EB to 
be done which unload on the qualitative FFs’. any 
information belonging to a refused command (Ract), 
and phase OL is again entered into. 
The selection of channel 3 is removed, for a 
refused command, through special command CE19. 
If the operation is already under way, Stati 
and EB are done with the consequent re-entry 
the & phase. 
Data transfer phase is done in overlap with the other 
program instructions, in the following way: 


- when a work cycle is assigned to channel 3,signal 
RES3 forces one in NAOQO, whose contents are then 
transferred in SA0Q. 


- The logic sequence matrix does a state 0/1 which 
is, in fact, an 1/0 transmission Status relative 
to channel 3, 


- With no requests present, internal calculations 
are performed, — 
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2) - If the transfer is relative to channel 2, two con- 
ditions are present: 


- The instruction is in overlap. 
In this case, through condition DU97 a re-entry 
in phase & is done and the datatransfer is done 
in overlap, 

Each time a channel 2 request arrives, signal 
RES2 drives the logic seguence matrix with the 
configuration drawn from the SI sequencer. 


- The instruction is not in overlap. 
The condition DU97 only occurs at the end of the 
transfer on channel 2 (FUce)+ 
During those cycles in which thereare no channel 
2 or channel 3 requests, Stati, B8 (non-operati- 
ve) are carried out. 


3) = If the instruction is relative to channel 1, the 
following tuo conditions are pertinent : 


a) - The command has been refused (RAC1) 

- If the instruction has been preceded by an in 
struction on channel 2 in overlap, it is ne- 
cessary to wait for the end of the instruction 
on channel 2 to check the DU98 condition (Fco4 
PUC2.RAC1) and go to Stati EA and EB which re 
set the end-of-transfer conditions. 

In the mean while, the Processor carries out, 
in the cycles not used by channel 2 or 3, so=- 
me non operative B8 Statuses through the SO 
sequencer, . 


If the instruction was not preceded by an in- 
struction on channel 2, Statuses EA and EB 
(PCO1.PAO2.RAG1) are done immediately with a 
re~entry into the A phase, 


b) = The command has been accepted. 
If the command has been accepted, the tran- 
smission phase starts. 
As long as there are no channel 7 data exchan 
ge requests, the Logic Sequence Matrix carries 
out: 
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~ Some waiting B8 Statuses, through SO, if no 
channel 2 or channel 3 requests are present. 

+- Some Statuses 01 when channel Jrequests are 
received, 

- Some channel 2 Statuses, through SI, when chan 
nel 2 requests are present and during the 
absence of channel 3 requests. 


As soon as a channel 1 request is received, SO (B8) 
is copied in NA. Furthermore, RESI forces ones in 
NAOO. . 7 

Therefore the Status done is B8+1=B9, which is the 
Status dealing with channel 1 data exchange. 


Input data exchange sequence with packing on channel 1, 
If the exchange of input data has to be done in packed mo 
de (L204=0), the Statuses done for each request are BY and 
Bt. 7 


For this reason, the command to enable the reset of RIAP 
is inhibited with L204 during Status B9, for which reason 


Status 1 is immediately entered. 

During Status B1 the reset of RIAP is enabled and a wait 
is done for the next character accompanying the trigger. 
See Plow Chart 14023130, Sheet 15. 


End_ of operations on channel 1 
End from CPU 


The end from CPU condition occurs in the following cases: 
~ RILAA (141-1) = 0, when: 
~ L1 contains all zeroes and the transmission is with 
normal characters (L1ZE6.L2046). 
- 11 contains all ones and the transmission is with pa- 
eked characters (RLIU1.PA016). 


- PAZIA (141-6) = 0, when: 
- Signal PEZ1A is present (enable disconnect from DATA- 
NET) and an instruction on channel 2 has ‘finished 
(PUC26=0)s 


“30004122 o/A 


wea 9 [469 -— caipe tise 222 ae: 


Cod. s8Fel28 F 


GS 150 - P.D.S. 


conr. su ro. 223 go. 


These conditions generate signal RILE1=1 (141-2). 
RILE! sets flip-flop RILI1 with end from CPU meaning. 
RILIA (136-9) goea to "0" - 

RIVE! (13€-10) goes to "1" 

RIVEF (138-11) goes to "0" 


a) For input transmissions 
Signal RIF3A (139-11)=0 becomes active and sets REN21 


(139-7). 

REN21 issues signal TU201 to set RUF1 which, in turn, 
provides to the removal of the selection on channel 1 
and to the issue of signal FIXU to the interface. 


For output transmissions 
RIVI1 (138-18) generates REMAA at "O" (138-19) at the 


arrival of the T#30 (RB111) with RES11=0 and sets flip- 
flop RENI1 (138-20). 

Flip-flop RENI1 sets REN21 through signal RIF4A (139- 
16). 

With REN21 at "1", signals FINU and TU20 are generated 
as-per the case of input transmission, 


Terminate from Peripheral 


The condition of Terminate from Peripheral (RF101) “is 
stored in flip-flop RIG11 (136-5). 
This loading occurs in the following manner: 


- At the arrival of a T830 (RBI11) for output (RTUE1) 
with RES11<0, 

- At the issue of a TE30 (CE111) for input. 

Two cases occur after this: 

1) Qutput 


RIGA (138 3) 
RIVEF (138-11) 
REWAA * (136-19) = 
RENI1 (738-20) 
RIFAA | (139~ 6) 
“RimN22 (139-16) 
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REN22 sets RUFI2 (139-20), with the T065 of the follow- 
ing cycle, which issues signal FINU. 


REN21 also issues RT121 (139-14) which generates the 
TU20 accompanying signal FINU. 
Input 


RIGIA (138- 3) 
RIVE1 (138-10) 
RIF3A (139-11) sets REN22 (139~16) 


REN22, at the 1065 of the following cycle, sets RUFI2 
(139-20) which issues signal FINU and removes the selec- 
tion from channel 1. 


REN21 also issues RT121 (139-14) which generates the 
{U20 accompanying signal FINU.. 


At the end of the transfer, if the Processor is working in 
overlap on channel 2, the end of transmission on channel 2 
is awaited for,before going to Statuses EA and EB (RAST . 
PUC2.PCO1). If there is no operation in overlap, on chan- 
nel 2, the sequence goes immediately to Statuses EA and 
EB (PUCt.FAO2.RAS1). 


Disparity error on channel 1 
Flip-flop RERI (139-2) stores the disparity check error 
inherent to input data on channel 1. 
Flip-flop RERI can also be set for disparity error 
channel 3 during the unfolding of a SPER instruction. 
The flip-flop-set conditions pertaining to data exchange 
on channel 1 ares 
a) RES16=1 
When the cycle has been given to channel 1. 
>) PEST1=1 
When the check network finds a disparity error and the 
“enable set external error” command (141-15) is issued. 
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°) 070=timing. 
The 2nd set path is given by signal R3ik1=1 .(139-3)which’ 
is equal to REHJ<.CHO61 (141-15). 


RER32 is the storing flip-flop for error on channel 3 

for input data. 

CEO6 is the command that enables the set for error 4 

issued during Status EB of the general B _Phase for a 

SPER instruction, It is either reset by signal REFEA=0 

(1388) and driven: ty signal CAGU7=1 or during Status 

CA of the general P phase of an instruction Beztnsnans 
to channel 1. 


End_of operation on channel 3 


Terminate from CPU 


When L3 contains all zeroes, RL301 at 1 (146-12) sets flip- 
flop RIL31 (146-13). This has the meaning of Terminate from 
CPU. 


RIL3A (146- 9) goes to 0 
RIVA1 (14610) goes to 1 
RIVAF (146-11) goes to 0 


- For input transmissions, signal RIF1a<O (147-11) which 
sets RAN21 (147-7) is checked. 

RAN21 issues a TU20 and sets RUF31 (147-18) which renoves 
the selection from channel 3 and causes the forwarding of 
signal FINU towards the interface, 

- For output transmissions, PTV31 (146-18), at the arrival 
of the 7530 (RB311) and with RES31=0, generates RAMAA 
(14619)=0 and sets flip-flop RANI1 (146-30). 

Flip-fiop RANI1 sets RAN21 (147-7) by means of signal 
RIF2A (147-6). RAN21 issues FINU and TU2O as seen for’ 
output transmissions, 
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Terminate from Feripheral 


he condition of terminate from peripheral unit (RF3C1 , 
146-3) is stored in flip-flop 210 34 (146-5). 


The condition is stored in the following ways 


- In output (KPUA1=1) at the arrival of the 1830 (RB311) 
with RZS31=0. 
- In input, at the issue of the TU30 (C5141). 
This occurs in two cases: 
- In output : RIG3A (146- 3)=0 
RIVAF (146~11)=0 
RAWAA (146-19)20 sets 
RAKI1 (146-20) 
RIF2A (147~-6)=0 sets 
RANZ2 (147-16) 


Flip-flop RUF31 (147-18) is set by RAN22 at the T065 of 
the next cycle, RUF31 issues FINU.- 

RAN21 also issues signal RT321 (147-14) which, in turn , 
issues the TU20 accompanying signal FINU. 


~- In input +: RIG3A (146- 3)=0 


RIvat (146-10)s1 
RIFIA (147=11)20 sets RANZ2 (147-16) 


RAN22, at the T065 of the next oycle sets RUF31 (147-18) 
which issues signal FINU and removes the selection on 
channel 3. 


RAN21 also issues signal RT321 (147-14) which issues the 
TU20 accompanying signal FINU. 


As the selection is removed from channel 3, data transfer 
in overlap mode, on channel 3, comes to an end. 


REVISION 


Ty 


sec. S.P.S. = GEIST > |” 30004122 0/A 


“22/74/69 [cose au a 26 


CE 130 = P.D.3. 


1 APPLIC. cowr, su ro. 227 ro, 226 


Disparity error on channel 3 


The disparity error condition on input data on channel 3 
is stored in flip-flop EER3 (147-2)... 


Set conditions are the following: 
~ RES}6=1, Cycle attributed to channel 3 


= PESTI=1, Check error found and conditioned to the set 
of external error. 


- TO702= Timing. . 
Plip-flop RER3 is reset either through signal REFAA = 0 
(146-8), issued by signal CACU7=1 or during Status CA of 
the general phase of an instruction belonging to chan 
nel 3. 


Sequence on channel 2 


The 4 bit sequencer SI register is used during data 
exchange on channel 2. 

The configuration 1100 (C) is loaded in SI during Status 
De of the general f phase. 


Channel 2 linked to connector 2 (CR) 


At every cycle attributed to channel 2, Status OC is car 
ried out.During this Prac the following operations are 
done: 


41 = Data coming from the peripheral unit arewritten in 
the memory address given by the configuration cont -. 
ained in V4. 


2 - The address configuration of V4 is updated by count- 
ing +1 for integrated card reader and -1 for magnetic 
reader. 


3-A reset if RIAP is enabled and a wait is initiated 
to wait for the next trigger from the reader, 


Other operations are not meaningful. 


ee 
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End of Transmission conditions reset flip-flop PUC2 which, 
together with the conditions mentioned above, causes the 
branch out from the transmission phase. ; 

Herefollowing are given the possible conditions that can 
cause end of transmission. 


Terminate from reader 


= PELEA=0 (LUFO1.LU081) (125-15) 
This signal is generated if the reader goes out of 
service, 


- PF22A=0 (FINI2.PC221) (161-14) 


Signal FINI is generated by the reader with the issue 
of the last trigger LUO8. 


Terminate from CPU 


= REFOSAcO (V0216.PELM6) (149~3) 
When a magnetic reader is used, the terminate is issued 
when the decoding of the least significant part of the 
VO adresser is equal to 2. 


— RFO6A<O (VOZ26,PELS1.POMO2) (149-7) 
, Terminate from CFU occurs, for a reader in normal mo — 
de, with the decoding of the 81st scanned memory position. 


- RFO4A=0 (FELS1,V0Z36) (143-3) 

+ In the case of a normal reader in normal reader mode , 
the terminate occurs with the decoding of 161st scanned 
Memory position. 3 


9.8.4. Channel 2 linked to connector 1 (inte, Printer} 


For clearness” sake, operation in non-overlap mode will - 

be described, 

After having initiated a TPER for MZ and having done i—| 
Status BS and at the arrival of the photodise codes, si 

gnal PAZ1A=0 (133-4) is obtained which sets flip-flop 

REAB (143-14). 
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Signal RUGO1 (143-12) ig at "1" (RICI1-0), therefore RIMZ4 
(143-13) going to zero satisfies the requests for the 
cycles on channel 2. ‘ 

After this, Status 0/C is then performed, during which the 
photodisc code contained in the NE network is stored 
both in the register RI and in first memory positior. used 
of the printed row. 

The enable of RIAP has no effect on RIMZA, for which reason 
Status 04/06 is done next. 

The first time 04/06 is done with the 0/4 configuration . 
The operations done are: 


1) Writing of the photodise codes also in the 2nd memory 
position of the printed row, 


NOTE: The first and second:memory positions are used 
to determine the end of print. 


2) Count +1 in V4. 


3) Other commands issued have no effect. 


The next Status done is 02/03, in which the following ope 
rations are performed: 


a) - The first significant position of the printed row is 
read. 


b) — A +1 count is done in V4. 


c) — The datum read is compared with the photodisc code 

held in RI through the Arithmetic Unit. For equality, 
the AU gives decoding UAZO=1, This comparison is 
stored in flip-flop RINO (144-21). 
Plip-flops RINO and RINI make up a shift register to 
store the results of the comparisons between memory 
and photodisc so to condition the issue of the TU02s 
enabling the chosen printing hammers. 


Command CE16 is issued to load the buffer made up of 

flip-flops RICO and RICI (142-6-18). 

The purpose of RICO and RICI is to store the fact 

that one memory position has been read. 

NOTE: The issue of signals towards the printer is con 
ditioned by a particular logic to satisfy the follow- 
ing reasons: 
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1- The GE 130 Status 02/03 is equivalent, for the GE | 
115 1 and 2 to Status 119. This status is repea — a 
ted as many times as are the calumsof the printer 
at about 6 us intervals, to explore all the memory 
position relative to a printed row and compare them 


with the pertinent photodise code, 2 | 


2 - For every position explored, a TUO4 is issued which 
caused the printer colum counter to evolve sequen- 
tially. ~ : ae 

3.- If the contents of the memory at a particular ad= ia 
dress, is identical to the photodise code, a TUU2 
is issued in addition to the TUG4, This enabled 
the drive of the interested printing hammer. 


The GE 230 has different requirements as to what ex - 
plained above, so the behaviour is 60 modified: 


1 - Channel 2 has least priority. Therefore if requests 
for channel 1,2 and 3 are all present together , 
channel 1 requirements will be satisfied first , 
then those of channel 3 and only after these two 
cycled have been fully satisfied will the cycle on 
channel 2 be considered, 


2 Por alignent requirements thea TU041, with ponsible 
TUO2s, must maintain a fixed frequency. 


This frequency could ba of 2 us but, in conformie 
ty to what mentioned at point 4 (channel 2 min 
priority) it has been fixed to 6 us. 
From what mentioned appears it appears as necessary 
to introduce a buffer between the memory reading lo~ 
i 


cic’and the comparison logic. ‘This is because the mo 
weeny may 


ue sermned in an etynchronous fashion if the 
oparation is in overlap mode and because a synchronism 
of 6 us is to te maintained. he tuffer must be such 
~" as to memorize the quantity and the outcome of the me 
mory scan comparisons, ~ 
It is useful to repoat that the memory is scanned 
with a completely random rhythm. 
If tho machine in not working in overlap, a logic ie 
necernary to inhibit channel 2 cyole requests, 
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and consequently further scans, when this 2 position 
buffer becomes full. In fact, in this case scans 
would occur every 2 us.while the results would be 
fed to the printer every 6 us. This would entail 
data loss. 

Therefore, the TU04 and TUO2 issue logic behaves in 
the following manner: 


a — Every time Status 0/2 0/3 is done the "load 
printer buffer" command (CH16) is issued. This 
command causes a +1 count in the buffer ( or 
counter) which consists of flip-flops RICO and 
RICI (142-7-18). 


The buffer will count -1 every time a TUO4 is 
issued to the printer. It therefore memorizes the 
number of characters compared for which no TUO4 
has been issued to the printer. 


The counter initially evolves in the following 
manner: 


Initial condition 
After ist CE16 
After 2nd CEI6 


Under these conditions the RICI at 1 generates 
RUGO? at zero (143-12) for which RINZA goes to 
one and no further request for channel 2 is made. 
Flip-flop RICI when at one also sets FF RICS 
(145-13) the purpose of which is to enable the 
count of counter RUCO — RUC1 (144-3-6). 

Count cecurs at every TI10 clock. 

This two. flip-flop counter will count by threes 
up to the end of the scan of the printed row, thus 
giving out the 6 us frequency necessary for 
the issue of the TUO4s.° 

So, when RICI1=1 at every 6 us a TUO4 is issued 
(145-6). 

If flip-flop RINO1 is in set the TUO2 is also is 
sued. 
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The purpose of flip-flops RINO and RINI (144-21- 
24) is to store the information relative to the 
equality of the character withdrawn from memory 
and to synchronize the issue of the possible TU02 
with its partner TUO4 belonging to that parti - 
cular. printed row, 

Actually, in the event that equality is reached 
(UAZO6m1), either RINC(RN20A=1 / 145-23) or RINI 
ia set (RN21A=1 / 145-20) depending upon the 
configuration held by the RICO — RICI buffer. 

If the machine is operating in overlap, the me— 
mory scan (CE16} can bring RICO-RICI from . the 
OO configuration to that of 10 or from 10 to 01. 


~ In the first case, the result of the comparison 
will necessarily be coupled up to the 1st TUO4 
issued, for which reason it will be stored in 
RINO. 


~ In the second case, the result will be tied to 
the 2nd TUO4 and thus stored in RINI. 


At the issue of the first TU04 (with RICI1.TI10. 
. RINI1,RINOA) (149-19), RINI is shifted into RINO 
thus conditioning tha TU02 belonging to the 
second TUO4, When the TUO4 is issued, through 
RIO4 (145-2) signal REMIA (142-19)is obtained 
which causes RICO-RICI to count <i. 
RICIi and RINZA go to zero and a fresh cycle re 
quest for channel 2 is done so to again load 
RICO+RICI and, if necessary RINO-RINI. 
The scanning of a printed row continues as = pre 
viously described until the:printer issues signal 
FINA, with end of row meaning. 
Flip-flop lusrz is set through signal Fr2ta (4143- 
1) and a Status OA is done, This flip-flop can 


also be set if. the memory addresser has 
reached the 164%h scanned position without re- - 
ceiving signal FINA through RFO4A+0 


(vo241.cE161 / 143-3). i 
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During Status OA, the following occurs:. 


= The least meaningful part of V4 is zeroed 
reset itself at the start of the row, 


to 


Flip-flop REAR! is reset, by the Ind-of-lrirt 
signal, (CEI7) through REP1A (143-11) which 
clamps signal RIMZA to "1", No further cycle 
requests on channel 2 are initiated. 

The Frocessor then waits for the next printer 
photodisc code. 


As the new photocdise code comes in, new channel 2 
requests are made as seen previously. 

Status OE is done. 

The new photodise code is recorded in RI and 
the 1st position of the printed row, 

Status 06 is then done, 

Luring this status a conparaison is done between 

the new photodise code and the contents of the 

end position of the printed row which now ccrtains 

the fst photodise code forwarded by the printer. 

If the two codes do not give.equality, the print 
ed row is scanned again vith the same procedures 
seen before, 


in 


If the codes are the sane, it means that all 
possible configurations of the photodise have 
been taken in consideration. 

Flip-flop SI00 is then set to enable the issue 


of signal FIRU during the execution of Status OB. 
Status 03 is done. 

This Status does not carry out any meaningful 
operation and is only a step through to Status 
OB by means of SAOO at 1. 

The issue of FIRU (CE15) generates signal PANS: 
=0 (160-2) which sets flip-flop FEC2 (137-$)which, 
in turn, resets the charnel 2 selection flip - 
flop PUC2, 


conr. su F0.€ 53 #0. € 2% 


Through the End-of=Print command GE17, further 
requests for cycles on channel 2 are inhibited 
(REBIA/143-11).-REAB1 goes in reset ( 143-14 ) 


and RIlZ4 goes to "1", 
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If the Processor is working in overlap on chan= 
nel 1, the end of transfer on channel 1 is 
“waited for and a Status B8 is done. During this” 
Status, with condition DU98 (PCO1.PUC2.RAS1 -) 

active, Statuses EA and EB are entered. 

- If not in overlap, a Status B8 is immediately 
carried out and, during this Status, with con- 
dition DU97 (LUOO.PUC2) the sequence goes to 
-the alpha phase of the following. instruction. 


NOTE: Signal REDOA at zero prevents the issueof 
‘the TUO4s if the RICO-RICI buffer is empty 
(0-0) and if there is no cycle under way 

on channel 2 (RES2). 
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Disparity error on channel 2 

Disparity errors on phetodisc codes from integrated printer 

are stored in flip-flop ERAR (143-17). 

Set conditions are: 

— RES26=1- Cycle attributed to channel 2 

- PEST1«4 Cheok error found and enabled to the set of 
external error. 

= 70891=1 Timing. 

Flip-flop FRAR is reset by the signal REFUA=0 (143~8) , 

signal which is either generated during Status CA in the 


general beta phase belonging to an instruction on channel 
2, or by signal CAGUF at zero. 


Charmel selection logic 


Bits 00 and 03 of L2, identify the channel to be selected. 
L2 contains the Z character. The following decodings are 
obtained: 


PCO1 (128~ 8) ~ for channel 1 
PCO3 (128-10) = for. channel 3 


Selection of channel 2 is done with bit L2 00 at 1. These 
decodings are stored in the channel selection FFs with the 
following. timing logic: 


PUCt=1 (136-3) Selection channel 1. 
It is unconditionally set by command CEO2 which 
enables the channel selection even if the interested 
channels are 2 or 3, Flip-flop PUC1 is used during 
the general ( phase for command forwarding or con= 
dition exam. . 
When a character transfer, in output, has been ini 
tiated with channel 1, signal PAP4A (136-21) resets 
PUCT at the Start of the transfer phase exactly 
when the first transfer is done from RO into RA 
(czOO) unless signal PAR21 had already . absolved 
this function, 
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+ For a TPER on channel 1 or a TPER on channel 2 in 
executive mode, FUC1 remains set either until the 
ena of the instruction on channel 1 or up to the 
phase of the following instruction, 

Signal PIMIA, which is in OR with PUC16, is . used 
to generate a small delay between the arrival of 
the reset command for PUC16 and the actual reset 
of it, tc comply with some interface requirements. 

i [ The same procedure is adoptea for the selection of 
channel 3. 


Signal.PAR21 (137-6) is generated by command C1391, 
which is issued during the Status EO of, the a 
phase of the following instruction. 
RASI=1 (136-12) Channel 1 in transfer, e 
This flip-flop is set at the end of the general P 
phase, by the command “Set 1/0" (CEHO7) if channel 1 
is to be selected (PCO16), It is reset by the .end 
of transfer condition on channel 1 (PAP3A). 
PuCc2=1 (136-18) Channel 2 in transfer. 
This flip-flop is set, at the end of the general & 


ae 

phase, by the command “Set 1/0" (CEO7) with the H 
presence of condition L2 006. It is reset by the 
end of transfer condition on channel 2 (PES21). 
PUC3=1 (136-29) Channel 3 in trasfer. a 

It_becomes set, at the end of the general S phase, 

by command "Set 1/0" (CEO7) if channel 3 is to - 

be selected (PCO36), It-is reset by the end of 

transfer condition on channel 3 (PEC31). 

The conditioning of PIM3A occurs in the same way 

as per channel -1.” 

i 


9.11. Connector selection logic 


During the general phase, at Status D8, signal AEBE is 
foorerdeg to the Peripheral Unit to be selected by means 
of command CE02. This command accompanies the unit selec 
tion character. 
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Bits LIO7 and L106, belonging to the connector selection 
code, are stored at the same time as above in the fol = 
lowing flip-flops: 


4) PBO7 (134-3) and PBO6 (134-9). Unconditionally. These 
two flip-flops are used to supply the connector selec - 
tion during the general § phase, They also supply se 
lection during transmission on channel 1. 


PB26 (134-18). If channel 2 is considered. It is to 

be remembered that channel 2 can operate only with 

connectors 1. and 2. 

For this reason, only bit 06 is stored, being the only 
- bit that differentiates the two connectors. 


PB37 (134-6) and (PB36 (134-11). If channel 3 is - con 
sidered. 


Flip-flops PC11 through 4, PC2t through 2 and | PC31 

through 4 furnish the, decodings relative to coupling 

of connector. to. channel (Chap. 135). Through these decod 
ings a selection level is obtained for the interested.con= 
nector, © 


During the general phase, signal PUC2 for channel 2, 


and PUC3 for channel 3, are missing. During this 
phase, the selection of the comnector is obtained 
through the selection of channel 1, - which 
occurs unconditionally and always supplies signals 
PC11 through 4. 


Connector busy logic (Chap. 134). 


During the general & phase, Status CB, the selected con 
nector is examined for the busy condition. 

If the connector is still busy on ‘a previous instruction, 
signals SEPE1, PU0O2, PUOO3 and PU004, with connector se 
lected meaning, are active. Under these conditions, si 
gnal PUBO6 goes to 1 (through 134-10, or 134-19, or 
134-22) having, in fact, the meaning of connector selec— 
ted. 
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Register R& 


The register RE consists of 8 bits +1 check bit. It re - 

ceives the contents of RO register through command CEO1 

in the presence of strobe FIFO. 

The register RE holds all the data that must be forwarded 
to the interested peripheral during: 


- the initial phase of the instruction TPER (whatever the 
channel may be). 


- The data transfer phase on channel 1. 


- The execution of instructions CPER, EPER, SPER 
LPER. 


Register RA 


It consists of 8 bits +1 check bit, It is loaded with the 

contents of RO with command CEOO in the presence of timing 
strobe PIFO. RA register, first, deals with the byte of 

the data transfer command for channel } towards the Peri- 

pherals interface, and then with the data exchanged in oO 


>| output through channel 3, 


RE and RA registers disparity bit 


Registers RE and RA receive, during the data exchange in 
output, the information read from memory that must be 
gent to the Peripherals. 

Signal ROP81 (135-5) is generated as a function of ROOBF, 
When the Peripherals name to be selected is forwarded 
the character under exam is contained in Li3; (the 

least significant bits). It is therefore necessary 
generate the 9th bit for disparity, 

fo this purpose, flip-flop RECE (1354) is set with com- 
mand CEO2, issued during the general § phase, Status D8, 
if the check network finds a disparity error in RO 
(GEST1=1). 

This means that the check bit must be at 1, therefore 
Signal RECEA at zero forces ROP81 at one. 


aevision 


EE SPS, = GRE] Woon oh 
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NE A/O_ network 


The AND/OR network NE consists of 9 bits. All the informa 
tion that the Peripherals send to the Central Processor 
memory (through register RO) during the data exchange 
phase, go through this A/O network. 

Data, come from the 4 connectors and are enabled into NE 
by means of appropriate conditionings. 


a) - Connector 1 — Photodise codes (FU00 through 08)transit 
through this connector and go into NEif the cycle 
has been assigned to channel 2 (RES2). when the 
MZ4 is connected to it (PC21). 


Connector 2 ~ Characters read from cards go through 
this’ connector. Enable is given by logic expression 
RES1.PC12+RES2.PC22+RES3.PC32. The card reader can in 
fact transmit data with all 3 channels. 


Gonnectors 3 and 4 — Information coming from conneo 
tors 3 and 4 are enabled in NE with the following lo 
gic expressions: * 


RES1.PC13+HES3,P033 =. Channel. 3 
RES1.PC14+RES3.P034 = Channel 4 


Connectors 3 and 4 can performdata transfers con = 
nected to either channel 1 or channel 3, 


Condition exam network 


The condition exam network examines the interface con - 
ditions of the selected connector. 

The exam condition is established by the configuration 
held in RO. 

The condition exam network may be used as follows: 


1 ~ During Status DC of the general 8 phase RO register 
becomes loaded, through a forcing step, with the 
configuration of1 which corresponds to the configu — 
ration of unit free exam condition (PEOQ). 

Thus the condition exam network gives the availability 
of the selected peripheral. 


“* 30004122 0/a 
conn su so. 240 go, 239 
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1 apeuc. cowr. su ro, 241 po, 240 


2 — During Status CC, the register RO receives the subfield 
' character X. ; 
Therefore for an EPER, flip-flop FAO5 stores either 
the presence or the absence of the condition under 
exam through signal PCOV. 


The condition exam network is made up of: 


- a logic network to decode the configurations held by 
RO. Outputs are RGOO through RG14 


- a logic network to select the interface information 
depending upon the selected connector 


-.a logic network to make a comparison between the decoding 
of RO and the information present on . the. interface. 
Outputs PCOA through OL are in OR to generate signal 
PCOV6 which has the meaning of condition occurred. 


Revision 


“* 40004122 0/A 
conn su ro. 241 0.240 
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Interface 


conditions 


connector 


selection 


Condition exam 


39 = Coridition exam network 


sre. S.P.S, — GEIST 


oso 2/4/69 p 


GE 130 - P.D.S. 


1° APPLIC. : conr. su 70.243 ro, 242 


The following table shows the equivalence between: - 
= the configuration held by PO 
.= the condition that must be examined 


- the corresponding decoding of RO which is activated, 
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O 1. introvuction 


The purpose of this manual is to outline the operations required to install 
the following subsystems ; 


Central Processor (Wing C) - 8K-12K~16K-24K 
130 A16-A24-A32 32K = 50/60 Hz 
120 A12=-A16=A24 Power Supply (Wing D) - 50/60 Hz 
115/3 AB-A12-A16 Console (iling F) 

Power Supply Extension (Wing E) - See par. 10 

Memory Extension (Wing M) - See par. 11 


The hereby set out description presumes that the site has been adequately pra 
pared according to the requirements quoted in the "Site Preparation" manual, 

but do not directly consider the single system configuration; in-fact, the 

installation engineer and/or team will draw all the necessary details from 

the following 2 auxiliary documents, individual to each installation : 


a) = Site Layout 
Giving the collocation of the subsystems in the site and showing those 
accessories which, though not normally supplied with the subsystems, 


are necessary to overcome particular space or operative problems. 
(i.es - extra low level cable ducts, ete, ). 


oO bv) - Unified Subsystem Connections (USC) 


“The forms bearing the above name give information upon the connection 
of the subsystem to : 


« CPU or MPA connectors 

. AC supply breakers 

» centralized DC Power Supply 

« fan supply and control terminal strip 
« AC supply control circuit 


A detailed description on how toa use the USC forms, which also give de 
tails on the insertion of calibration plugs and terminator boards, will 
be found in par. 1.1. 


The final subsystem. check-out must only be carried out if all the systen 
structural and electrical connections have been completed and if the Cru 
and program loading subsysten check-outs have been accomplished. 


Oo 
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Fig. 1,1. — Composition of the 3 Wings’ - C, D and F 
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1.1. — "USC" FORMS 


The Unified Subsystem Conneotions forms are two in nunber and present them 
selves under table form. 
It is compiled by the Refurbishing and Site Preparation Bureau, 


The various boxes and tables making up the forms bear oross-references to 
the "Cable lists for physical units" whenever references is made to variable 
conneotions, 


The purpose of the USC forms is to make more easily comprehensible the con 
nections, positionings and symbolio markings on the cable ends, 
Hereby following are given some examples to ease their interpretation: 


Note 
If the symbolic marking on a given cable iss 


U- CU eOV 


it means that the cable comes from the "CPU" and goes to table "U" of tha USC form and 
isa 420 V" cable, 


as) 
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CABLES AND LOGIC PLUGS INSERTION (TABLE “L.) 


Lene 1 CONNECTOR 2 CONNECTOR 3 

| suasyste nase 192 | WARE 192 SUBSYSTEM NAME 128 SUBSYSTEM NAME 0 to 63 
OL JUCE 460 el 460 eS UCE 460] CONNECTED 
RANE POSIT. pote 7s Se PostT. | -SuaSySTBt 


i, g 
ata s cal 
| 


ce 460 
POSIT, 


MPA 130 (WING F MPA 130) 


TABLE “L,, 


Gives ‘the informations necessary for logic con 
nections and insertion of calibrator plugs. 


Relationship between the symbolic name on sig 
nal cables and the true location of UCE 460 con 
nectors, 


Name of the subsystem connected to the inter 
ested UCE 460 connector, 


The cross shows the type and position of cali 


CONNECTOR 1 as 2 CONNECTOR 3 CONNECUR 4 
SUBSYSTEM NAME SUBSYSTEM NAME ‘SUBSYSTEM NAME bration plugs to be fitted.See Note for farther 
WPA 130 ‘CONNECTED MPR 130. CONNECTED | ONNECTEO [SPA 7. details, 
Fost SUBSYSTEM posit, SUBSYSTEM assysta (2) POSIT. 


(4] ~ The crosé gives fitment of MPA in the systen. 
. PUR F Interpret table as per UCE 460. 


(5) - Cross ;in correspondance to YES or NO shows 
whether interruption is or is not enabled, See 
Notes 3 and 4 for details. 


aoe] 
a 
Eee ee 
ear 


(6) - If interrupt is enabled, cross shows which con 
nector and what plug is to be fitted, Example 


UC 450_F 04 
ENABLE CPU130 CONNECTORS 
oT 


shows connector 4 and board PONT 2P is to be 
fitted in slot F 03. 


jal comneeron 3 ent tT 
Sar Ey = 
USE 450 _F 03 = ia 
-MPA 130 CONNECTORS WITH inTERRUPTION ENABLED 
For operations to be performed refer to dwg n° Lnseniehs Ft 


g i REI ~ Cross determines the type of program loading 
iar bok ne ata ce is LY a chosen and gives type ‘and position of relative 


Al 
i CONNEOTOR Gant 2 ; plug. 
Pos Tio “Tee : 


UCE 460 £04 [uce 60 08 eT ea 
7 9 


If MPA is fitted, oross on YES or NO gives 
changes to be doe, with aid of Dwg. 14024279.0 
Sheet 2, on board FACI in slot 0-39 of MPA 130. 


Relationship between name and Part Number of 
plugs. 
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CABLES AND AC. BREAKER INSERTION 
(TABLE "T..) ‘ 


50 Hz WING B- ALI 260 = 2nd 


me Tx] ef ew [oe] Be [x] [2 To for | ~ Shows connections to be done for AC supply connections 


TABLE "T, 


and for the insertion of breakers. 
The location of the breakers and of the ALI 260 on 
* Table "IT" reflects the actual position of the same in 
Wing B. 


- Name of the subsystem whose AC supply cable is to be 
connected to the relative breaker, 


2] - Position of terminals XYZ of interested breaker. 
Terminals, as per form, may be positioned either toward 
the bottom or the top depending upon the position of 
breaker fitment. 

W and GR (Neutral and Ground) are buss bars. 
N is above breakers 1 and 3, GR below breakers 2 and 4. 


- Total AC current output of interested subsysten. 


Note 
Terms CPU 1 and CPU 2 are referred to an SCR 130 A Power Supply, of which 


the first module (CPU 1) is supplied by breaker 3 and the second (CPU 2} 
by breaker 4, 


POSIT, BREAKER 3 


{4] - Max, output current is 30 A for 50 Hz and 27 A for 
60 Hz versions, 


OUTPUT, BRI = 


jssee,| CRZ | 


POSIT, BREAKER 2 LE 


TOT, OUTPUT BRI + BR2 + BRS + BRI 
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D.C. CABLES INSERTION (TABLE “U} 


wes, | asd i 
NAME. POSIT. SUBSYS.__| SUBS. (A) 


[ pTR | 6 
RP | 12.5 _| 
_ 
ma 
aS 
“<404 
‘rire | sa 
posit, | suasys. | sugs. (A) 
| cpu | 46 
MPA | 58 | 
| CRZ | 
| 7 
(2 


TOTAL OUTPUT 
[P7 = 1]+ [P7 - 3 


wand b a oe 


‘SYMBOL TER, BOX CONNECTED ‘SYMBOL TER, BOX 
NAME SUBSYSTEM nave _ | posit. 


Ee 


WING D ALI 030 (-45) NOTE: ~ 


TERMINAL BOX, 
POSETION 


massa |[r7 - 2] 


toed 
: 


CONNECTED 
SUBSYSTEM 


J4- 10-1 
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TABLE "U, 


~-Gives informations about DC supply connections. 


i} - Cross shows presence of second power unit (in Wing E) 
thus 130 A supply. 


[2] - Name of the subsysten whose DC supply cable (marked as 
+20) is to be connected to terminal board P7-1 of 
ALI 031 (First power unit). 


ea} - Name of the subsysten whose DC supply cable (marked as 
+20) is to be connected to terminal board P7-3 of 
ALI 031 (First power unit). 


and , but referred to the second power 


unit, 


=- Subsystem load. 


3] - Name of the subsystens whose DC supply cable © {marked 
as MASSA) is to be connected to terminal board P7-2 of 


ALI 032 (First power unit). 


+ but referred to ALI 032 (Second power unit). 


= Name of the Data Transmission subsystem (if any) whose 
45 supply cable ie to be connected to J4 - 10-1 of 


ALI 030, 
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1 
AC. AND BLOWER PROTECTION . CONNECTION Cape) TABLE "V,, 
SUBSYSTEM WING M_ P20 , 
TEM TTT 21alalslelriels WING D : / - ae information regarding the supply and control 
3 8: ower OUpS 
IF MZ4 or 151 © 1S|NOT PRESENT | ALT 032 7 YAR 300 1 iad 
Realy eee ote i pa staid | eae 43 [14] 15] 16/17] 9 | 10] 14]TERM.BOX POS}. fr] ‘+ Standard connections to be done (clearly show on 
¢ cables), 
Terneox pos} 1| 2] 3] 4/5 [6 |7] 8] 9 
ISUBSYS! WING C P20 SONEGTED cs [2] - Name of the subsystem to be connected to relative 
SUBSYSTEM CRP terminal board on VAR 450 (Wing F). 
rerv.ox Pos] 1[2[3 [415 [6 |7][al9 1] 2[3 [4 [s]e[7]el9}7]2] 3/4 [s[e[7{e [9 
Hvmemonneaet 1 es zl : 
or 2 T 
| SaaS MPA 
ter.eox Pos] 1] 2| 3] 4/5 |e |7]elo| | Pst] sel? sfo{+]2[s] 4] s] 67 a}o . 
SUBSYS' WING A_ P20 I Ps mp 3 
Tert.Box Pos] 112131] 4|[5 16|7]8|9| | (-comecre MTC ear TABLE ”P, 
SUBSYSTEM : : 
I Gives informati tion of control cabl 
— —_-|— — —_ 4 2 3 4] 5|6|7 8 9 1 213 415/6/7]8 9 = Gives information on connection of contro. c es 
(0 only for MEM 48/64K Extensipn i [ [4 | l E | [7] between ALI 260 and VAR 591. 
3 s 
vers.oee Poel Tes | es 8 7 et el fz] = Example shows that there are three ALI 260s in 
SYSTEM] WING M2P20 EE Ea the iad 
A.C. CONTROL CABLES : ical =~ Name of subsystem inclusive of one ALI 260° ° which - 
WING B VAR 501 is slaved to two ALT 260s fitted in Wing B through 
connection to VAR 591 terminal board P3. 
Sw, JEM. SYMB. ang eM ‘ 
id 7 . 
pa 
a ae 
a ee 
5 ‘ 
RELAY POSITION RELAY POSITION RELAY POSITION 
V7 RUB RL1 RL2 RL2 BLA 
GE 15/3 = 120 - 130 
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TABLE "NM, 


— Gives informations regarding the AC control when the MPS 
subsystem is connected, - 


[1] = name of the subsystem comected to the MPS if the HPS 
cable is connected to P4 T,S. of VAR 591 


- As above, but when the HPS cable is connected to P} T.5. 
of VAR 591 


B] = Clamp position for "4" and "RY cables in case 1 or 2 
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2. TOOLS AND INSTRUMENTS 
The operations to be performed for the installation may be carried out with 
the use of the following equipments: 


~ Enginger's tool kit, 
— Poole for GE 115/3 ~ 120 - 130, 
— Bushing type pliers (P.N. 4355406 G), 
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3. ACCEPTANCE AND COLLOCATION 


3.4. = PACKING 


The CPU, Power Supply, Operator Panel, Power Supply and Memory Extensions, with 
all their associated equipment and documentation, are normally shipped to their 
destination in two packages. 

External to each packing crate, are affixed two forms giving: 

— the contents of the crate, 

= the guide to unorate and remove from the pallet (*) 


(1%) ~ Wooden bettened transport base, 


3.2, - ACCEPTANCE 


All packages are to be visually examined for damage. If any damage is noti 
ced, it will be necessary to; 

- have the carrier witness the entity of the damage, 

- subnit a detailed report to Headquarters, 


3.3. = UNCRATING 


- Ensure that the subsystems are unorated adhering te the recommendations set 
down in the uncrating guide attached to the outside of the crate itself, 


~ Ensure that the contents tally with the description, 


- Remove from the crates the documents and accessories therein contained and 
set them aside. 


- Check that, for each subsystem, there is all documentation and diagnostic 
decks listed in the “System Composition Sheet", In case of any missing do, 
cuments or diagnostics inform headquarters. 


Caution 


Great care is.to be exercised when the wings are moved about so that they do not topple 
over, . 


3.4. = COLLOCATION 


The machinesare to be positioned as per Site Layout, ‘ 
It is advisable to start the layout first placing the CPU, the SCR, the PRI, 
the console and so on. 
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Oo 4. MECHANICAL ASSEMBLY 


Note 


Uf the Power Supply Extension is fitted, also refer to par. 10. !f the Memory Extension 


is fitted, also refer to par. 11. 


- Take off all removable skins from Wing C, D and F. 


Wing C_ and D 


The panels covering the electronic modules can be removed through quick— 
release fasteners; the cable channel covers by withdrawing the upper pins, 


Hing ft 
Lift the Formica top, The front and rear panels are to be pulled towards 
the outside. 

~- Wing ¢ (CPU) to Wing D (Power Suppl junction ( # 


Refer to Dwg. n° 15043900. Join the two wings by means of the two rings 1 
and 2 and distance piece 7, The position of ring 1 may have to be adjusted 
when akinning up the machine, 


*) - Console (Wing F) to Wing C and D junction (#) 


Still referring to Dwg. n° 15043900, join Wing F to the lower ring 2 +2 
gether with distance piece 7. 


(8) ~ Should Wing F be envisaged In line with Wing 6, refer to par. 4.20, if the Power Supply Extension 
hes bean foreseen the console cannot be in line with the CPU. 


oO 


Fig. 4.1. + Base screw-—feet 
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Fig, 4.2. — Plumb seiting points 


Note 


‘During assembly, first withdraw the scrow-feet {R) Jocated at the bese of the wings and} 
of the console to set units plunb. 


4.4, - DOUBLE FLOOR INSTALLATIONS 


Whenever 4 system ig to be installed in a double floor. eite,the below Be 


quence ie.to be followed, 
The exits for cables from the basic group (PRT ~ CPU - CRZ — CONSOLE) to the 
faise floor are located and obtained as per layout below: 


ce 
wing's 


Wing: aie 
/Contcle 


Pig. 4.3. — Double floor cable exits 
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+ Et and B2, are obtained by removing the bottom covers P.N. 0835835 F. See 
Dwe.- n® 15043900, 


- B3, ie obtained by placing in correspondence to the CRZ cable channel,when 
it is not fitted, the cabinet bearing P.N. 0674296 F. 
These exits are used for the following cables: 


- Bi = AC supply and ALI 260 control. 
+ E2 = DC, signals and supply for fans of subsystems connected to the CPU. 
~ E3 = DC, signals and supply for fans of subsystems connected to the MPA, 


The oable connecting the besio group subsystems, use the normal run inside 
the low level oable ducts. 

It is advisable to have the AC and DC cables run parallel inside cable ducts 
when the sayaten is installed in a double floor site. 


Lid 0674295 T t 


Pn Sere te 


Base 0674293 A 


Fig. 4.4. ~ Cable cover single unit P.N. 0674296 F 


H* 1 Ctosure plate 0674303 F 


4 4 Spring ollp, Type SPF 2159 ~ 0634665 R 
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Single unit cabse cover 


128 4 Plate Type A = 0674306 6 
2aN* 2 Serew, Allen M5 x 15 + 6313132 B 
Be N* 2 Vasher 5,3 ma =~ 6331205 T 
4=N* 2 Sorew, Alten M6 x 15 ~ 6313748 W 


S_N* 2 Washer 6,4 me = 6331106 F 


Fig. 4.5. = Mounting hardware for single unit to Console 
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4.2. — CONSOLE LIFED UP WITH WING C 
To position the console 90° off the normal layout with the CPU, the consele 


is to be turned clockwise through 90° together with the junction rings to 
allow the fitment of covers, See Figs. 4,6, and 4.7. 


Covers 


Junction ring for vertical cable channel 


0674272 U 


Junction ring 


0674280 vf 


0835892 2 


Junetion ring 


0674268 M 


Fig. 4.6. — Normal position 
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Junction ring for vertical cable channed 


0835892 Z 


0674280 Y 


0674268 HM ——. 
Wing 0 


Wing F 


Wing ¢ 


Fig. 4.7. = In line with CPU position 
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5. CABLE CONNECTIONS 


Hing F 
= Refer to Dwg. n° 15043017. 


- Use cable kit 0646562 N. Lay the cables out and by following the markings 
on the cable ende, connect: 


@ - Signal cables (C2 to 05). Fit one end of the 4 AMP connectors (J2~J3- 
J4-J5) into the TAV 460 and the other end in the 10 cable connectors 
of the UCE 460; hence connect them up to their connectors starting 
from rows E~I-N, 


> - Control cable (C6). From TAV 460 (36) to Wing D, ALI 030 (76). 
¢ - DC cables (C7 - C8).From TAV 460 to Wing C (Table U of USC). 
ad ~ AC oabdles (C9 - C10 - C11}. From VAR 380 to Wing D, ALI 030, 


- If an MPA 130 if mounted, refer to relative Installation Manual and Dwg.n° 
15043512 (Blook schematic - Physical) for cables layout and to locate ter 


minal boards, buss bars, eto. 
Mine D 
- Refer to Dwg. n® 15043008, 


- Use parts kit 0646807 Q. Lay the oables out (One end ia already connected 
to the Wing) and by following the markings on the cable ends connect: 


a + Signal cables (C13) from. ALI 290 to Wing B (see Table L of USC), feed 
ing it through the side holes of the ALI 260, to connect up the AC sup 
ply. Gonnect 613 to the breaker and mount the latter in the ALI 260,se 
curing C13 with Bushing clamp and pliera. See Fig. 7.2. 


b = One cable (014). From VAR 300 to Wing F, TAV 460. 
Two cables (15 - C16), From VAR 300 and ALI 032 to Wing 0, VAR 321. 


a 


One cable (C17). From VAR 300 to Wing B, VAR 591. 
e - Two cables (618 - 619), From VAR 300 and ALI 032 to Wing F, VAR 450. 


- Woon all the subsyetems have been connected to the Wing, seoure all cables 
by means of the nylon straps as shown in the physical block sohematio of 
the single wings. 


Wing ¢ 
- Refer to Dwg. n® 15043184, 
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- lay the cables out and, by following either the real or the symbolic cable 
markings on the cable extremities, connect up the cable free ends. 


a — Two cables (03 = C4). From P1 to Wing D, ALI 150. 


Db — Two cables (c5 - CT). Prom P2 and P4 to Wing D (Table U of usc) for 
+20 VDC supply and ground, 


© — Two cables (C6 ~ C8). From P} and P5 to Wing D, ALI 150. 


- Satisfy requirementa set down in Table L of USC, by fitting plugs «+ drawn 
from parts kit 0646542 L. Precisely: 


a — Fit the required plugs to the CPU connectors, 
bo ~ If Interrupt is enabled, remove board PONT 2P from UCE 460 slot F-04, 


o ~ If CPU Interrupt enabled, either fit or not, plug board in - UCE 460 
slot F-03 in correspondence to the enabled connector, 


Either fit or not, board PONT in slot E-04, depending on the type of 
use envisaged, 


ff 
i} 


- Secure cables with the provided plates and nylon thumb sorewa, Lay out oa 
bles along their run and secure them with the nylon straps as shown in the 
+physical block schematics of the single wings. 


- Carefully fit the required memory stacks. 


Note 


If ever difficulties are experienced In reading cable markings, the Identification of 
these my be established by referring to the following drawingas 


Deg, a® 15023048 = Console 
Dwg. .* 1502312 ~ Power Supply 
Dwg. .n® 45023189 ~ Contral Processor 
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— 6. VISUAL CHECKS 


When all cable connections have been done, it is indispensable to carry out 
an accurate visual check to: 

~ The correctness of the mechanical assembly. 

- The proper insertion of all boards, cable connectors and plugs. 


| 

; 

j - The wire-wraps, for loose wraps, bent pins or broken wires, 

- The layout, the path and security of attachment of all cables. 


~ The presence of terminal strip covers and routing of cables to their ap 
propriate terminal strips. 


- The correct and square fitment of relays in Wing D (ALI O3U-ALI 031-150) 
and possible Wing E (ALI 034 ). 
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Q 7 WING B9/B INSTALLATION 


,Caution - : 


1f the Installation of a Basic systen ig to Include wing 69 (154 GGE printer), a12 whet! 


mentioned atipara. 1, 2, 3, 4 and 4,44] is to beiretained as valid with the addition of; 
the following instructions. i 


7.1. — MECHANICAL ASSEMBLY 
- Take off all removable panels, 


~ Refer to Dwg. n° 15043904. Join Wing B9/B to Wing C and D (already joined) 
using junction rings 1 and 2 and distance pieces 5, 


- Refer to Dwg. n° 15043905 if low level cable ducts are to be fitted. Join 
them together and then to Wing B9/B as shown in the mentioned drawing. 


oO 722. ~— CABLE CONNECTIONS 
- Refer to Dwg. n° 15043516. 


— Follow marking (real) on the cables to connect Wing B ALI 260/1 with Wing F 
(PAV 420 P1) utilizing cable ct. 


— Use the two AL 145 (C3 and C4) cables, The Hubbel end is to be inserted in 
the two ALI 260 J1; the other end in the maine supply. 


~ Insert the VAR 591 relays as shown in Table P of the USC form. 


~ Use Bushing cable olamps and pliers for all cables outgoing from the 
ALI 260s. See Fig. 7.2. 


Note 


If ever a cable is found without markings or they are indecipherable, reference to be 
made to Dwg, n® 15023522, 
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Fig. 7.1. — Fitment of a Hubbel plug 


Caution 
When a Hubbel plug is to be fitted, the following steps ara to be adhered to: 


= Make the reference marks coincide, See Fig. 7.1. 
= Fully push home the plug inte its socket. 
~ Rotate CW until the looking click is heard, 


Big. 7.2. . Use of the Bushing pliers 
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7.3. - VISUAL CRECKS 


When all mechanical operations have been completed, carry out checks on the 
following: 


- The correctness of the mechanical assembly, 
- Correst cable layout without slack or kinks. 
- Seourity of attachment of cables to terminal strips. 


- The relays on the VAR 591 must be fully home, 


Cable terminals fixing clamps 


itment place 
4st 3 breaker Breaker fitment p’ 


Power to breaker knife 


PS term. strip — 


Fig. 7.3. = ALI 260 opened view 


Note 


Breaker n° 1 is partially fitted on the 3 power supply 
knives, whores 


Phase X i¢ black, Phase Y is red and Phase Z is blue. 
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8. CHECK-OUT 


8.2, = OFF LINE CHECKS 
~ The AC mains supply must be switched off, 


- Check by manually spinning the fans that they turn freely, without undue 
friction and that the stall vanes are perfectly free to move, 


— Check that all the pushbuttons and switches on the Operator's Panel are 
serviceable, 


Warning 


The use of en 4,V,0, meter must be limited toa type whose maximum potential between 


probes is not greater than 5 V, when set on the Q x 4 range, 
This is to prevent damage to the 1.C, packages, 


- Set meter to appropriate scale and measure for no shortcircuits between 
phases and ground (this check is to be effected both at the subsystems in 
put and on the various supply breakers in the OFF position), 


(@) - Set meter to the ax 1 scale and check, on terminal strip P2 of ALI 150 
(Dwg. n° 15043008), for no shortcircuits between following DC voltages: +5; 
+12 and -20, Refer to table for values. 


CUETER TERIIIALS VALUE. FC 


9 
25 
0 
14 
4 
36 ae © Approx, values 


- Check for no shortcircuite between above mentioned voltages and the +20 VDC 
(P7-1 and P7-3 on ALI 031), Resistance value to ground is influenced by 
the number of subsystems connected, It must under no circumstance be below 
0.3q (if the SCR is at 65 A the resistance is 0.31 9). 

- Before applying a,c, and d.c. power check that the ALI 15045 V, +12 ¥ and 
- 20V load switch jumper straps have deen set to the Internal Load posi 


MD 


tion , 

Furthermore check that the ALI 150 current protection circuit smnts screws 

result completely loosened so as to avoid fall of the d-c, voltages on 
Oo P the Internal Load, 


- Carry out the final check out on the peripherals as outlined in their per 
tinent manuals, 
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- Set al} the ALI 260 and 280 breakers to ON, 
- Set the switch at the foot of Wing D (VAR 30U) to ON. 
- Switch AC mains surply on. 


- Press Operator panel pushbutton ~ ON. 


8.2. - ON LINE CHECKS z : , 
- Check that the operator panel yellow POWER OFF light is lit, 
~ Check that the fans turn normally and without undue noise, 


- If the fan protection circuit cuts in, set the switch on the VAR 300 to 
OFF and press ~ OW once more. 


- Locate which fan group is defective and rectify the fault. 


- Wait for about 20 secs (POWER OFF lit and DC ALERT out) defore pressing 
POWER GN on Operator Panel. DC power is enabled, 


~ Check for nowinal d.c, values on + 20V, -20V, + 12V and + 5¥. 
If two phases have been wrongly connected, the Power Supply protection cir 
cuit will intervene ( * ), 


- After the checks on Internal Load have been duly carried out, switch the 
machine off, replace the load switch Jumper straps on their External Load 
position and fully tirhten the appropriate ALI 150 current protection 
shunt screws, 


- Press LAMPS CHECK. Ascertain that a1} operator and maintenance panel 
display lamps lieht except for those operated by pushbuttons. 
For those associated with pushbuttons, press the appropriate STAND-BY, 
WITCH 1, SWITCH 2, STEP-BY-STEP, LOAD twice (LOAD 1 - LOAD 2) pushbuttons, 
~—to ottain corresponiing lamp light-up, and operate 1 of the maintenance 
panel slide switches for SAINT ON light—-up. 


- Run through the CPU and various: subsystem diagnostics, 


- Yhen all the equipment has been checked, switch off the systen through 
POWER OFF and EXERGENCY OFF, Skin up all subsystens, 


- Switch the system back on and run through the SAT diagnostic program. 


t%&) = In case of irregular Power Supely operation, refer to the "Power Supoly Intervention Procedures". 
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9. FINAL OPERATIONS 


9.1, - CHECKS AFTER HANDOVER TO CUSTOMER 


- Cheok that the type and serial number on the units yellow labels corre 
spond to the desoription given on the "Product Composition Sheet", ; 


- Tranacribe on the "FCO Status Log", of the various Elementary Units, the 
drawing indices of all the documentation, comparing them with those given 
in the "Product Composition Sheet". 


~ Check that the toola and equipment supplied physically corresponda either 
to the packing list or the ISL recommended by the Headquarters, 


Prepare a Report giving details of enags or defects found during the instal, 
letion, 
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10, POWER SUPPLY EXTENSION - WING E 
When this extension is fitted, after paragraph 3.4., of this manual,. also 
follow through the following points when on para. 4 and 5, 


1} ~ Mechanical assembly 
Take off the removable skins from wing E, 


~ Wing E to Wings C-D junction (use parts kit n>, 0696920 W) 
Refer to Dwgs. 15043913 and 15043914. Join wing E to the upper and lower 
tings with distance piece 8. Care is to be taken in positioning the 
wings so as to enable the correct replacing of skin 3. 
2) ~ Cable connections (use cable kit n°. 0646919 Y) 


Refer to Dwg. 15043115. Lay out the cables to be connected, one end will 
already be connected to the wing, and following the markings connect: 


a= Qne cable (C1) from ALI 290 to wing B (Table "£" of USC form) feed 
ing it through the pertinent ALI 260 side holes for the AC supply 
e@onnection, Also connect up the breaker,inserting it in the ALI 260, 

. agd' secure the cable with bushing clamp and pliers. See Fig. 7.2. 


> = me cable (C2) from ALI 032 to wing D — ALI 032. 
@~= Que cable (C3) from ALI 031 to wing D — ALI 030. 


Whem all the subsystems have been connected to the wing, secure all cables by 
neans of mylon straps. 


Note 


Af GifPiculties In reading cable markings are encountered, it is possible to esteblish 
‘alin identity by referring to Dwg, n° 15023136, 
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1. MEMORY EXTENSION - WING M 


When this extension is fitted, after par. 3.4., of this manual, also follow 
through the following points when on par. 4 and 5. 
1) = Mechanical Assembly 

Take off tue removable skins from wing M. 

- Wing M to Wings A or B/9 and ¢ Junction (use wing M parts Kit 0643440 G). 


Refer to dwg. 783103700 and join wing M to either wings A or 3/9 and ¢, 
taking care to correctly insert the distance pieces. 


2) - Gable Connections (use cable kit 0643439 A) 


Referring dwg. 78B10305, lay out the cables to be connected (one end will 
already be conected to wing M) and, following the markings, carry out the 
connections shown on dwg. 788103704. 


When all cables have been connected, secure them along their path by means 
of their pertinent clamps. 


Note 
Should difficulties in reading cable markings be encountered, it is possible to establish 


their identity by referring to dug. 708103704, 
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11.3. = POWER SUPPLY 
Follow the same general operations described in par. 11.1 to remove the fover 
Supply. 


~ Note that when removing the Power Supply, it is also necessary to disconnect 
the breakers from the ALI 260 (Wing B) and group the subsystem kit as specified 
in the Installation Manual. 


11.4, — CONSOLE 
Follow the same operations described in par. 11.1. 


- During the removal of the console, the MPA 130, if present, must be securely 
fixed to the chassis as described in the pertinent Installation Manual. 
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12, SUBSYSTEM WITHDRAWAL 


The following rules are to be applied when withdrawing a GB 115/3, 120 or = =130 
CPU subsystem so as to guarantee its completeness in view of possible further 
usages 


12.1. — REMOVAL 

Care should be taken to. control that every subsystem be complete of : 

- All non implemented F.C.0.s, inherent material and documentation. 

- Machine documentation with all revisions indicated on the FCO Status Logs. 


- All initial spare parts and tool kits. 


12.2, - CENTRAL PROCESSOR and POSSIBLE MEMORY EXTENSION 


Referring to the appropriate chapters of this manual and the machine docunenta— 
tion, remove power from the subsystem and sequentially follow through the below 
listed operations : 


~- Deskin the CPU. 
~- Take off the vertical panels to ease removal operations. 


- Discomect signal, DC, AC and service cables to restore the subsystem in the 
conditions it was when initially received {only the ground and +20 V connec ~ 
tions are to be left. All other cables are part of other subsystems). 


- Extract the memory stacks (HEM 470), inserting them in the pertinent containers 
to avoid damage during transport. 


- Proceed with all the necessary mechanical disassemblies, to permit movement of 
the subsystem to another area within the building, and prepare for shipment. 


During this operation, great care is to be taken not to damage the controller 
wing. 


~ Coil-up and secure all cables inside the subsystem so as to avoid damage’ 
during transport. 


- Referring to the list of cables and parts necessary for the connections of 
physical units, group the material that is part of the subsystems kit and pre 
pare it for shipment. 
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12.3. ~ POWER SUPPLY 


Follow the same general operations described in par. 12.1 to remove the Power 
Supply. 


- Note that when removing the Power Supply, it is also necessary to disconnect 
the breakers from the ALI 260 (Hing B) and group the subsystem kit as specified 
in the Installation Manual, 


12.4. = CONSOLE 
Follow the same operations described in par. 12.1. 


~ During the removal. of the console, the MPA 130, if present, must be securely 
fixed to the chassis as described in the pertinent Installation Manual. 
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13. ATTACHED DRAWINGS 


fo complete the present Installation Memal, the following drawings are atta 


cheds 
Cables and parts list to connect 


a physical unit - Console 15023048 


Cables and parta list to connect 
a physioal unit - 151 15023086 


Gables and parts list to connect 
a physical unit - Power Supply 15023128 


Cables and parts list to connect 
a@ physical unit - CPU 15023158 


Cablea and parts list to connect 
@ physical unit - Wing 3/9 15023532 


Block schenatic ~- Layout = Power 
Supply 45043008 


Block achematié - Layout - Console 15043017 
Block schenatic - Layout - CPU 15043184 


Block schematic - Layout - Wing B/9 15043516 


Unit connection - Layout 15043900 
Unit connection - Layout 15043904 
Unit connection — Layout 15043905 


Cables and parts list to connect 
physical units - Power Supply Extens. 15023136 


Block schematic - Layout 15043115 

Unit connection - Layout 1504391 3 

Unit connection - Layout 15043914 

Mounting of wing M parts 78B103700 

Cable marking and connections - wing M 788103704 

Cable installation — wing M 78B103705 
Note 


Tha dravings herewlth attached may not be continuously undated therefore, should incoherence 
be encountered, always refer to the machine documentation, 
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